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Executive Summary

The soil vapor extraction/bioventing treatabilitv study for the American
Chemical Services NPL Site produced evidence that a biovenung approach to the site
may provide a mechanism for the removal and destruction of the majority of the
contaminants present in the Off-Site Containment Area (OSCA) soils. In the
experimental soil column amended with nutrients. the contaminants observed in the
soil and vapor phase were consistently lower than the concentrations observed in
either the non-nutrient amended soil or azide treated soil. Contaminant
concentrations in the soil and vapor phase in the non-amended soils were
substantially lower than the concentrations observed in soils which had been treated
with azide to limit the biological activity. The azide treated soils simulated the
physical process of vapor extraction (i.e. volatilization), while minimizing biological

activity.

There was significant reductions in the contaminant concentrations in the
nutrient amended and non-amended columns as compared to the azide treated
column. The nutrient amended column demonstrated the greatest reduction in
organic contamination. The concentrations of toluene, ethyl benzene, m- and p-
xvlene, phthalate esters. and 2.4-dimethylphenol were reduced by 77-99% when
compared to the azide treated column. Naphthalene levels were reduced 40% in the
amended column where compared to the levels in the azide treated. In addition. the
non-amended column showed significant reductions when compared. to the azide
control. Moreover, the removal of semi-volatile contaminants, such as several of the

phthalate esters present in the soils, occurred in the active soil columns.

The soil and vapor analysis indicated that greater removal of volatile and semi-
volatile compounds can be accomplished through utilization of bioventing technology
with nutrient amendment to enhance the biological activity. For the OSCA soils
utilized in this study the concentrations of the majority of the organic compounds
present were reduced more under either of the active columns. Within the active
conditions, the nutrient amended soils demonstrated the greatest reduction in organic
contamination. Analysis of the effluent streams from the vapor extraction systems
indicated that biological activity within the soils can reduce the amount of material

removed through vapor extraction due to biological removal prior to volatilization.



In addition, the oriv removal of semi-volatile contaminants, such as several of
the phthalate esters present in the soils, occurred in the active soil columns. As

stated previously, the extent of removal increased as the levels of available nutrients

increased.

The clean-up criteria for all of the contaminants present were not met during
the short duration of the treatability study. For biological svstems dealing with
complex mixtures of contaminants, six weeks is not sufficient time to provide
complete mineralization of all of the organics. In several instances the biological
svstems reduced the contaminants to concentrations below the method detection limit
without necessarily meeting the clean-up criteria. As illustrated with the American
Chemical Services NPL OSCA soils, significant reductions in volatile and semi-volatile
contaminants were accomplished in only six weeks with the minimal addition of
nutrients and air. More complete control of nutrients, some of which were exhausted
during the treatability study (i.e. orthophosphate), and pH could result in even greater

efficiencies for the OSCA soils.



Introduction and Background

1.0 TREATABILITY ANALYSIS AND DESIGN

The treatability study. utilizing soils from American Chemical Services NPL Site,
evaluated the microbiological. chemical. and physical site characteristics that are
critical to successful bioremediation. One soil sample from the OSCA location was
provided by Warzyn personnel. The sample was assumed to be representative of a
zone with substantial volatile organic compounds (VOC) and semi-volatile organic
compounds (SVOC) contamination. The testing plan included the following tasks:
Sample Analysis (Task 1). operation of soil columns to model the in-situ
bioremediation process (Task 2) and completion of a Final Report (Task 3). The six
week time period for the soil column study provided a minimum duration required by
the client and may not have been sufficient to provide completion of the
biodegradation of the higher molecular weight contaminants present on the site. It is
difficult to determine a precise time period which would be suitable for complete
degradation of the higher weight contaminants. During the six week treatability
period, a significant portion of the available time involved the acclimation and growth
of the bacteria to an active { i.e. biodedradation) population. This also involves the
microbial population’s availabilitv of oxygen due to relatively low air flow rates through
the soil columns. In addition. optimization of the bioventing process (nutrient loading,
air flows. etc.) would extend the levels of removal. Vapor phase analysis was

conducted during the initial twenty-nine days of the study.

The focus of the testing plan was on the reduction of VOC and SVOC
compounds under simulated soil vapor extraction (SVE) treatment conditions. The
column effluent vapor streams wecere monitored to determine the amount of
contamination removed by the SVE process. In addition to SVOC and VOC
monitoring, the nutrient profiles for nitrogen and phosphorous were determined for

the initial site samples and at the conclusion of the treatability study.

The treatment columns consisted of one control and two active conditions.
Within the active columns one column received no additional ammonia (Non-amended)
bevond the background concentration and the second active column was adjusted to
provide approximately 300 mg NH4/kg soil (Nutrient Amended). The amount of

ammonia added to the column was based upon a carbon to nitrogen ratio of 100:10



with the carbon concentraton determined during the initial Total Carbon analvsis of
the soil. The contro!l column received only sodium azide, to limit bacrerial growth,
with no nutrient amer.dment {Azide Control). Each of the active and control columns

utilized a humidified air deliverv system.

The column soils were analyzed at time zero and at the final time point
(February 25, 1993). The column soils were analvzed for bacterial cell counts,
nutrients (ammonia and orthophosphate), and VOC and SVOC compounds.

Results and Summary

2.0 TASK 1 - INITIAL SAMPLE ANALYSIS

Site samples were shipped from the site by Warzyn to the VAPEX test
laboratory, the Environmental Research Institute, in Connecticut. The OSCA sample
was then subsampled and two one liter samples were transported to Envirogen on
ice. Upon arrival. the samples were immediately refrigerated at 4°C until analyzed.
Subsamples were removed and analyzed for nutrients and microbial cell counts. The
remaining samples were maintained at 4°C until the soil column experiment was

initiated.

Limited amounts of nutrients were observed in the soils. Ammonia
concentrations averaged 62 mg/kg soil and orthophosphate Concen{rations were
below the detection limit of 7 mg/kg soil. Microbial cell counts ranged between
1.4 x 105 - 3.0 x 106 colony forming units (CFU)/g soil. Soil pH was 6.8 which was
acceptable for biological activity. The nutrient analysis indicated that the soils were
amenable to biological activity if additional nutrients were supplied.

Total Carbon data was obtained from the American Chemical Services Site soils
utilized by VAPEX and ENVIROGEN to conduct the vapor extraction and bioventing

treatability tests for Warzyn. The method is based upon the standard soil analysis



technique defined in Methods of Soil Analysis!. The analysis was conducted utilizing

a Dohrmann Model DC-190 Total Carbon Analyvzer with the boat sampler option for
solids. Manufacturer recommendations limit sample size to less than 40 mg.
ENVIROGEN personnel utilized 20 mg samples for generation of the data included in
Table 2.1. The amount of carbon dioxide released during combustion of the samples
was considerably beyond the linear range of the instrument. Reductions in sample
size to 10 and 5 mg did not bring the response within the linear range. 'We were
unable to reduce the sample size below 5 mg because of the grain size of the material.

We provide the data for your informnation but are unable to verify its accuracy.

Initial nutrient amendment calculations were based upon the data listed in the
table. These values were used only for the expeditious determination of nutrient
loading for the soil columns. and does not reflect contaminant removal efficiencies.
Ammonia concentrations were increased by the addition of diammonium phosphate to
provide a carbon to nitrogen ratio of 100:10 for the nutrient amended column. No

nutrient amendments were made to the non-amended or azide control soils.

1 Methods of Soil Analysis, A. Page, ed..Part 2, Chemical and Microbiological Properties, 2nd

Edition, American Society of Agronomy. Inc. and Soil Science Society of America, Inc., 552-

553, 1982.



Table 2.1 Total Carbon Analysis of Site Soils

SAMPLE TOTAL CARBON (mg/kg) | STANDARD DEVIATION
ENVIROGEN SAMPLES
Azide: Time O 3088 875
Non-amended: Time O 2254 790
Nutrient: Time O 2377 241
Azide: Final 3802 602
Non-amended: Final 2877 1108
Nutrient: Final 2766 240
VAPEX SAMPLES
Column I: Time O 3495 875
Column II: Time O 3930 145
Column III: Time O 2896 600
Column I: Time Final 4926 587
Column II: Time Final 4593 225
Column IlI: Time Final 2442 496

3.0 TASK 2 - LABORATORY SOIL COLUMNS

Based on the positive indicators for biological activity observed during the Task
1 screening, three soil columns were designed and fabricated. The columns were
designed to simulate the in-situ treatment proposed for full scale remediation. The
azide control condition, minimizing biological activity was provided to simulate physical

removal by volatilization.
Materials and Methods

The three soil columns were fabricated for continuous operation over the six
week interval utilizing soil from the OSCA location. These columns consisted of one
azide control column, one active column without nutrient amendment and one active
column with additional nutrients (Table 3.1). The azide control column defined the



baseline contaminant removal accomplished by advection (physical stripping) alone.
The differences observed between the control and the active columns defined the
amount of biological activity which can be expected at the site. The efficacy of
nutrient addition was determined through comparisons between active soil columns
with and without nutrient addition. Initial total carbon analysis provided guidelines
for biological degradation. Nutrients were amended to the soil to achieve a carbon to
nitrogen to phosphorous ratio of 100:10:3. TOC analysis was utilized to provide
general guidelines through analysis which could be completed within the first day and
allow time assembly of the soil columns. All time zero samples were removed from
the samples during column assembly to account for any volatile losses during

handling.
Table 3.1 Soil Column Configurations

Configuration Column additives

Nutrient Amended Includes addition of ammeonia and
phosphate

No Nutrient Amendments Air flow only - no nutrient addition

Control Air flow - biological activity reduced
by addition of sodium azide

Each column consisted of a 250 ml cylindrical glass separatory funnel which
was adapted to hold soil without clogging the lower valve (Figure 3.1). A glass wool
filter was fitted into the bottom of each column and the homogenized soil was packed
above the glass wool to fill approximately 75% of the column volume. Air flow was
upflow through the column and the flow rate was controlled at 5 ml/minute by a
variable area flowmeter. The air was then bubbled through deionized water to
humidify the air before entering the column. Carbon sorption tubes were fitted
periodically to the outlet of the columns to quantify VOC and SVOC compounds in the

off-gas.

——



Figure 3.1 Soil Column Schematic
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Each soil was homogenized at a reduced temperature, to minimize volatile
losses, prior to addition to the soil columns. The homogenization procedure consisted
of handling the site soils in a stainless steel mixing bowl which was suspended above
a bed of dry ice. The bow! had been pre-cooled and the samples were transferred
directly from the 4°C storage area to the bowl. The soils for each treatment condition

were handled individually in the following order to prevent cross-contamination:

1. Active - no additional nutrients;
2. Active - nutrient amended;
3. Control - azide treated.

Analytical samples were removed from the homogenized soil immediately before
the addition of soil to each column. The soil samples were analyzed for VOC and
SVOC content (EPA methods 8240 and 8270) by a certified laboratory, National
Environmental Testing, Inc. In addition, biochemical parameters. including ammonia,
orthophosphate, pH and bacterial enumerations were conducted on the initial soil
samples by ENVIROGEN personnel. Soils from the three columns and the three
vapor extraction columns operated by VAPEX were analyzed for total carbon by the

combustion method.

During operation of the columns. the carbon adsorption tubes were connected
and removed according to a predetermined schedule (Table 3.2). The off-gas was
sample three times the first day, twice on the second day. and once on the third day.
In addition, the column off-gas was analyzed at day 7. 14 and 29. The high
concentration of volatile components in the soils required short collection periods
before removal of the adsorbent tubes. Volatile organic compounds trapped on the
adsorption tube packing were analyzed by GC-MS (Method detailed in Appendix A).
The compounds were transferred to the GC-MS by utilization of Short Path Thermal
Desorption. The technique passes carrier gas through the tube while rapidly heating
the tube to elevated temperatures. Vinyl chloride and chloroethane were not included
in the analysis due to instrument limitations-they eluted as part of the air peak and

could not be detected or quantified.

The number of vapor samples provided a qualitative picture of the volatile
contamination which could be removed utilizing the SVE technology. However, the
limited number of time points collected during the study does not allow for precise
integration of mass removal through volatilization. However, analysis of the



headspace samples provides a clear indication of vapor extractability and a rough

order of magnitude for quantity removed by the SVE process.

Table 3.2 Soil Column Oﬁ'-gras Collection Schedule

Day Elapsed Time (Hr) Collection Interval (Minutes)
1 0:15-0:30 15
1 1:45-2:00 15
1 5:00-5:30 30
2 24:00-25:00 60
2 31:00-32:00 60
3 50:00-51:00 60
5 96:15-98:15 120
14 218:00-220:00 120
29 580:00-582:00 120

The soil columns were weighed weekly, throughout the study. to determine if
any moisture loss had occurred in the soil. Distilled water was added. using a fine
mist sprayer, to the columns that showed evidence of moisture loss (Table 3.3).

Following the six weeks of operation. each column was disassembled. the soil
homogenized, and samples removed for analysis. The homogenization step minimized
the effects of uneven biological activity within various areas of the columns. The soil
samples were analyzed for total carbon. VOC and SVOC content. In addition.
biochemical parameters, including ammonia, orthophosphate, pH and bacterial

enumerations were conducted on the final soil samples.
Results and Discussion - Biological Degradation within Soil Colurmns

The initial chemical and biochemical evaluation of the soil columns indicated
that elevated VOC and SVOC levels were present in the OSCA soil. The VOC and
SVOC compounds, detected in the pre-test column soil samples, are detailed in
Tables 3.4 and 3.5. The major contaminants were from the BTEX series with >2.000
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mg/kg soil of p- and m-xvlene and approximately 1,000 mg/kg soil of o-xvlene and
toluene. Ethylbenzene concentrations ranged from 480-590 mg/kg soil. Additional
contaminants, present at more than 100 mg/kg soil were tetrachloroethene, di-n-

butvlphthalate, bis(2-ethylhexvl)phthalate. isophorone and naphthalene.

Time zero VOC and SVOC analysis conducted by National Environmental
Testing Laboratory (NET) contained inconsistencies in the results of the non-amended
active column soil. The semi-volatile levels in this sample were significantly less than
the other two samples. Due to this discrepancy, NET re-analyzed the initial non-
amended sample. The second analysis of this sample revealed values more in line
with that of the other initial samples. The VOC and SVOC results supplied by NET
are included in this report (Appendix C}. In addition, both the analytical results for
the non-amended soil sample included in Appendix C.

The nutrient levels within the soils were not highly favorable to microbial
activity without nutrient or oxvgen amendments (Table 3.9). Ammonia concentrations
in the non-amended and azide control columns varied from 47-81 mg/kg soil. In
addition. nitrate and orthophosphate concentrations were below method detection
limits of 4 and 7 mg/kg soil, respectively. Optimal phosphorous content for biological
activity should be between 1 and 3% of the total carbon content present. The soil pH
values varied from 6.7 to 6.9 which is favorable for biological activity. The soils
contained 109-106 colony forming units (CFU)/g soil. The microbial population is
typical for soils with significant contamination and indicates some level of current
microbiological activity. To supplement the exsting nutrient levels, the ammonia.
nitrate, and orthophosphate levels were increased to 250 mg/kg, 9 mg/kg. and 55

mg/kg, respectively.

The chemical and biochemical evaluation of column soil samples obtained
following six weeks of constant air flow through the soil columns from the OSCA
location indicated that significant reduction of the chemical contamination had
occurred. The volatile components in each of the soils were reduced significantly as
expected after the vapor extraction process was utilized. However, the nutrient
amended column indicated sharply reduced concentrations of most of the compounds
of interest when compared to the azide-treated control column (Tables 3.6 and 3.7).
Moreover, many of the compounds were reduced to below detection limits in the
biologically active columns. Ethylbenzene, m- and p-xylene, toluene, naphthalene, di-

i1



n-butyl phthalate and bis(2-ethylhexyl) phthalate were all reduced substantially more

in the nutrient amended column.

Relative removal efficiencies. detailed in Table 3.8. confirm the greater removal
rates in the nutrient amended soil sample. For each compound detected, except for
tetrachloroethene and 4-methylphenol. the concentration reductions were greater in
the nutrient amended sample than in the azide control sample. When comparing
nutrient amended soil sample to the non-amended soil sample, the removal
efficiencies for the nutrient amended sample were higher for all but two compounds.

toluene and 4-methylphenol. the removal efficiencies were equivalent.

Each of the detected SVOC concentrations were reduced more in the nutrient
amended soils. For example. there was 89% removal of bis(2-ethylhexvl) phthalate
and 84% removal of di-n-butylphthalate in the nutreint amended soil compared to 0%
removal and 13% removal in the azide control, respectively. Similar comparisons can
be made for dichlorobenzene, naphthalene, butylbenzylphthalate. and isophorone.
Also, within the six=week study period. the levels of bis(2-ethylhexyl) phthalate and

isophorone remained above remediation levels.

Nutrient evaluation of the soil columns corroborates the presence of biological
activity (Table 3.9). Ammonia concentrations declined in each of the active columns
with the nutrient amended columns declining from 249 to 164 mg/kg soil and the
non-amended soils declining from 81 to 26 mg/kg soil. Only the nutrient amended
columns contained any detectable nitrate or orthophosphate at the initial sampling
point. No detectable nitrate or orthophosphate was determined in any of the soil
columns at the final sample period.

In each active column, soil pH values declined during the experiment with the
nutrient amended columns declining most from 7.0 to 6.4 and the non-amended soils
declining slightly from 6.7 to 6.6. The azide treated control column was unchanged
throughout the experiment at a pH of 6.9. In aerobic biological systems the
degradation of organic compounds is an oxidative process which leads to the
formation of short chain fatty acids. The increase in fatty acid content results in
declines in the pH of the overall system.

Microbial evaluationis of the soil columns provided additional evidence of
biological activity (Table 3.9 and 3.10). Initial bacterial cell counts ranged from 4.8 x
104 CFU/g soil for the azide treated soil column to 6.0 x 106 CFU/g soil in the non-
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amended columns. After six weeks ol operation the bacterial cell counts in the azide
treated soils were slightlv changed at 5.3 x 102 CFU/g soil. The azide amendment.
in the control column, did not result in total suppression of the indigenous bacteria.
However, the azide did limit the bacterial growth in the control column when
compared to the increases noted in the active columns. The bacterial cell counts in
each active soil increased substantially with the non-amended increasing two orders
of magru'iude to 1.1 x 108 CFU/g soil. Increases in bacterial cell populations are
indicative of favorable conditions where nutrients, oxygen, and a carbon source are
present. An increase of more than three orders of magnitude was observed in the
nutrient amended soil with a final value of 6.1 x 108 CFU/g soil. The increases in
bacterial cell populations occurred in each of the active soil columns with concurrent
declines in nutrients, soil pH and organic compound concentrations in excess of the

reductions observed with only vapor extraction.

Table 3.3 Mass of soils for column studies

Column Description Mass (_g_i
No Nutrient Amendments 258.4
Nutrient Amended 271.2
Azide Control 266.1
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Table 3.4 Results of Initial Soil Sample VOC Analysis for OSCA Soils (mg/ l_:g)

Active Control
Compound Nutrient Amended Non-amended Azide Control
Vinyl Chloride <39 <38 <38
Chloroethane <39 <38 <38
Dichloromethane <39 <38 <38
Acetone <39 <38 <38
1,1-Dichloroethene <39 <38 <38
1.2-Dichloroethene <39 <38 <38
(cis)
Chloroform <39 <38 <38
1.2-Dichloroethane <39 . <38 <38
2-Butanone <39 <38 <38
1,1,1-Trichloroethane <39 <38 <38
Carbon Tetrachloride <39 <38 <38
1.2-Dichloropropane <39 <38 <38
Trichloroethene <39 <38 <38
1.1,2-Trichloroethane <39 <38 <38
Benzene <39 <38 <38
4-Methyl-2-pentanone 71 58 78
Tetrachloroethene 210 170 210
Toluene 990 830 .1000
Chlorobenzene <39 <38 <38
Ethylbenzene 580 480 590
Styrene <39 <38 <38
Xylenes {mixed) 3280 2710 3280

14




Table 3.5 Results of Initial Soil Sample SVOC Analysis for OSCA Soils (mg/ kg!

Active Control
Compound Nutrient Amended Non-amended Azide Control
Primary {Secondary
Analysis! | Analysis?
bis (2-chloroethyl) <9 <3 <9 <9
ether
1.4-Dichlorobenzene <9 <3 <9 <9
Isophorone 130 20 160 130
1.2.4- <9 <3 <9 <9
Trichlorobenzene
Naphthalene 230 25 260 250
Hexachlorobutadiene <9 <3 <9 <9
2,6-Dinitrotoluene <9 <3 <9 <9
2.4-Dinitrotoluene <9 <3 <9 <9
n- <9 <3 <9 <9
Nitrosodiphenylamine
Hexachlorobenzene <9 <3 <9 <9
Pentachlorophenol <9 <3 <9 <9
bis (2-ethylhexyl) 610 110 910 690
Phthalate
di-n-butylphthalate 350 56 480 . 400
cPAHs <63 <21 <63 <63

Primary Analysis - the initial analysis of the non-amended soil sample.
2Secondary Analysis - the confirmation analysis of the non-amended soil sample.
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Table 3.6 Results of Final Soil Sample VOC Analysis for OSCA Soils (mg/kg)

Active Control

Compound Nutrient Amended Non-amended Azide Control
Vinyl Chloride <9 <18 <17
Chloroethane <9 <18 <17
Dichloromethane <9 <18 <17
Acetone <9 <18 <17
1.1-Dichloroethene <9 <18 <17
1.2-Dichloroethene <17

(cis)
Chloroform <9 <18 <17
1,2-Dichloroethane <9 <18 <17
2-Butanone <9 <18 <17
1.1,1-Trichloroethane <9 <18 <17
Carbon Tetrachloride <9 <18 <17
1,2-Dichloropropane <9 <18 <17
Trichloroethene <9 <18 <17
1.1.2-Trichloroethane <9 <18 <17
Benzene <9 <18 <17
4-Methyl-2-pentanone <9 <18 19

Tetrachloroethene 26 110 <17
Toluene <9 <18 370
Chlorobenzene <9 <18 <17
Ethylbenzene <9 160 360
Styrene <9 <18 <17
Xylenes (mixed) 328 768 1930
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Table 3.7 Results of Final Soil Sample SVOC Analysis for OSCA Soils (mg/ kg)

Active Control
Compound Nutrient Amended Non-amended Azide Control
bis (2-chloroethyl) <7 <7 <7
ether

1.4-Dichlorobenzene <7 <7 <7

Isophorone 50 120 130
1.2.4- <7 <7 <7

Trichlorobenzene
Naphthalene 140 210 230
Hexachlorobutadiene <7 <7 <7
2,6-Dinitrotoluene <7 <7 <7
2,4-Dinitrotoluene <7 <7 <7
n- <7 <7 <7
Nitrosodiphenylamine
Hexachlorobenzene <7 <7 <7
Pentachlorophenol <7 <7 <7
bis (2-ethylhexyl) 70 670 760
Phthalate

di-n-butylphthalate 55 240 350
cPAHs <49 <49 <49
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Table 3.8 Percent Removal of Volatile and Semi-Volatile Organic Compounds

COMPOUND Non-amended Nutrient Amended | Azide Control
Ethylbenzene 67 298 39
4-Methyl-2-pentanone 269 87 76
Tetrachloroethane 35 88 292
Toluene 298 >99 63
m-Xylene & p-Xylene 95 99 43
o-Xylene 16 68 36
Butylbenzylphthalate 33 75 12
Di-n-butylphthalate 46 84 13
1,2-Dichlorobenzene N/A 30 215
Dimethyl Phthalate 60 >83 20
bis(2-Ethylhexyl)Phthalate 26 89 *
Isophorone 25 62 ’ 0
2-Methylnaphthalene 24 29 5
4-Methylphenol 24 >83 >86
Napthalene 19 39 8

> values indicate final compound concentrations based upon lower analytical detection
limnits.

N/A=Not Applicable (Initial and final concentrations were both below detection limits.)
*Final concentration higher than initial concentration.

18



Table 3.9 Nutrient Analysis for Soil Columns

Sample pH Ammonia Nitrate Orthophosphate| Microbial
Conc. (mg/kglConc. {mg/kg Conc. CFU/g soil
soil) soil) (rngiﬁ_li_gﬁsoil)
Initial Results
Nutrient 7.0 249 9 55 1.4 x 109
Amended
Non- 6.7 81 <4 <7 6.1 x 108
Amended
Azide 6.9 47 <4 <7 4.8 x 104
Control
Final Results
Nutrient 6.4 164 <4 <7 6.1 x 108
Amended
Non- 6.6 26 <4 <7 1.1 x108
Amended
Azide 6.9 24 <4 <7 5.3 x 10°
Control
Table 3.10 Microbiological Profile for Soil Columns
Sample Initial | Final
CFU/g soil CFU/gﬂ)ﬂ
Nutrient Amended 1.4 x 109 6.1x 108
Non-Amended 6.1 x 106 1.1x 108
Azide Control 4.8 x 104 5.3 x 105

Results and Discussion - Headspace Analysis of Vapor Extraction

The evaluation of volatile organic compound (VOC) removal via vapor extraction
was performed by determining the mass of VOC's removed during nine intervals
throughout the six week operation of the soil columns. The sampling intervals were

19
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weighted in favor of the initial experimental period due to anticipated elevated rates of
VOC removal. Three samples were obtained during the first dav. two on the second
day and one on the third day. The three remaining samples were spaced out through
the remainder of the six week experimental period (days 7. 14. and 29).

The major VOC's identified in the vapor stream corresponded to the VOC's
determined in the soils analysis. Vapor phase concentrations were as high as 9261
PPMV for xylene, 1767 PPMV for toluene, and 1423 PPMV for tetrachloroethene. The
major contaminants were from the BTEX series with xylenes (all isomers), toluene and
ethylbenzene present in substantial quantities (Tables 3.10-3.18 - Headspace Analysis
Tables - listed in Appendix B) Additional contaminants present. at relatively high
concentrations, were tetrachloroethene, trichloroethane and trichloroethene.
Dichloropropane was identified in significant quantity only in the nutrient amended
soil column effluent. Trace amounts of chloroform, styrene, and naphthalene were

identified in each of the effluent streams.

Some vapor phase compounds were detected in low concentrations that were
not detectable in the soils. This is most likely due to elevated initial detection limits.
These compounds include dichloromethane, chloroform, dichloropropane.
trichloroethene, and stryrene. Two ketone compounds, methyl-2-pentanone and 2-
butanone, found in the soils were not found in the vapor phase. This may be due to
these compounds being biologically degraded rather than volatilized. Benzene. was
found in the soil, was identified in the vapor phase but in concentrations below
quantifiable limits.

The quantity of VOC's determined in each effluent gas stream was dependent
on the level of biological activity observed within the soil column. For nearly all of the
prevalent VOC's quantified, the residual concentrations detected in the azide control
column was greater than in either of the active soil columns. Within the active soil
columns the VOC content for nutrient amended soil column was routinely less than
the non-amended column. The off-gas analvsis. tabulated in Appendix C indicated a
higher degree of VOC's removed through volatilization in the azide control column than
in the active columns. The vapor phase concentration differential was especially clear
when comparing the azide control to the nutrient amended column. For example, the
amount of trichloroethene removed through volatilization alone in the azide control was
1885 pg as compared to 470 pg in the nutrient amended column. This would indicate
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that these compounds were degraded biologically, thus reducing the amount of
compound available to be physically removed.

4.0 CORRELATION BETWEEN RESULTS OF SVE AND BIOVENTING BENCH
SCALE TESTS

Relative VOC Removal Efficiencies

VOC removal efficiency. when applied to soil vapor extraction, is a function of
several factors including:

1. individual VOC properties including molecular weight, vapor pressure,
degree, and type of substitution groups (i.e. halogens),

2. physical soil characteristics including soil type and organic matter content,
and

3. soil biochemical conditions with respect to supporting microbial growth
including soil pH, moisture content. and relative levels of nitrogen (as
ammonia), organophosphates and nitrates.

A comparison was made between VOC removal rates achieved during the SVE
bench scale tests (conducted at the VAPEX laboratory) and the bioventing bench scale
tests (conducted by ENVIROGEN). The results of the comparison of relative removal
efficiencies for the total detectable VOCs and the four predominant individual VOCs
detected during the tests are presented in Table 4.1. A table and graph of the
percent mass of VOCs removed as a function of pore volumes exchanged during the
SVE/Column 3 test are presented in Appendix C.

The total number of pore volumes exchanged during each column test were
calculated based on the test flow rates, the total column volume (soil filled). the total
soil mass and the soil moisture content. A total of 11,013 pore volumes were
exchanged during the SVE Column 3 test. A total of 2,973 to 3,163 pore volumes (an
average of 3,073 pore volumes) were exchanged within the three bioventing columns.

The percent VOC mass removed during the SVE/Column 3 test was higher
than the percent mass removed during the bioventing tests, particularly for the non-
amended and the azide control columns (Table 4.1}. The percent removed during the
bioventing/nutrient amended column test was nearly equivalent, but typically slightly
less than the percent VOC mass removed during the SVE/Column 3 test. The higher
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VOC mass removal percentage can be attributed to the relatively large number of pore
volumes exchanged during the SVE tests in comparison to the bioventing tests
(11.000 vs. 3.000). The relatively high percentage of VOC mass removed during the
bioventing/nutrient amended column test is indicative of an improved efficiency with
respect to VOC removal rates due to enhanced microbial conditions (i.e.,

biodegradation).

An evaluation of the percent mass removed during the SVE/Column 3 test
following approximately 3.000 pore volumes is presented in Table 4.1. The
SVE/Column 3 test results at 3,000 pore volumes should be equivalent to the
bioventing/non-amended column test results. Comparisons of percent VOC mass
removed during the SVE/Column 3 test (3,000 pore volumes exchanged) with the
percent mass removed during the bioventing/non-amended column test (3.083 pore
volumes exchanged) indicated a relatively close correlation for three of the four
predominant VOCs. as well as for the total (detectable) VOCs. The VAPEX values,
calculated at 3,000 pore volumes are based only on vapor phase data and do not
include losses which may have occurred due to biodegradation. The comparisons
were 55% vs. 72%. 88% vs. >98%, 70% vs. 67% and 70% vs. 76% for total xylenes,
toluene, ethylbenzene and total VOCs, respectively. The relatively low percent
removal of tetrachloroethene during the bioventing/non-amended column test may be
a result of the variability associated with the soil sampling protocol associated with
the EPA Method 8240 analysis.

Further evaluation of the percent VOC mass removed following approximately
3.000 pore volumes exchanged during the SVE/Column 3 test and the percent mass
removed during the bioventing/nutrient amended and azide control column tests
indicates a strong trend in which the relative VOC mass removed was greater for the
sonils in the nutrient amended column. and least in the soils in the azide control
column. The VOC concentrations in the nutrient amended soil column, after only
3.000 pore volume exchanges, were nearly equivalent to the final SVE/Column 3 test
results requiring 11,000 pore volume exchanges. This indicates two major points:

1. the addition of nutrients enhances the rate of VOC mass reduction as a
function of pore volumes exchanged (i.e.. increases the relative
effectiveness of SVE with respect to VOC removal rates), and
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2. the SVE process achieves VOC removal by both physical stripping resulting
from the air flow through the column (i.e.. convection) and by
biodegradation (as demonstrated by the comparison of the VOC removal

efficiencies of the non-amended and the azide control columns).

Comparison of SVOC removal efficiencies obtained from ENVIROGEN and
VAPEX data was not possible because only the VOC content was analyzed during
interim sampling points. No SVOC data from the VAPEX column study is available at
3.000 pore volumes. However, the removal efficiencies observed in the nutrient
amended column soil were significantly greater then either the non-amended soil or
azide amended control soil. The enhanced reductions, in the nutrient amended soil,
was particularly significant when the various phthalate ester concentrations are
compared with the less efficient columns. Only 10-15% of each phthalate compound
remained in the nutrient amended soils when compared to the final concentrations

observed in the azide control soil.
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Table 4.1 Percent VOC Removal during SVE and Bioventing Tests

Compound VAPEX - SVE Study ENVIROGEN - Bioventing Study

PV = 11,013 | PV = 3,000 Nutrient Non- Azide
Amended Amended Control

PV = 2973| PV = 3,083| PV = 3,163

Total Xylenes 99.0 55.0 90.0 72.0 41.0
Toluene 99.9 88.0 >99.0 >98.0 63.0
Ethylbenzene 99.2 70.0 >98.0 67.0 39.0
Tetrachloroethene >99.7 88.0 88.0 35.0 92.0
Total VOCs 99.3 70.0 93.1 76.0 45.0
(Detectable)

PV= Pore Volume

5.0 Summary

The soil and vapor analysis indicate that greater removal of volatile and semi-
volatile compounds can be accomplished through utilization of bioventing technology
with nutrient amendment to enhance the biological activity. For the OSCA soils
utilized in this study. the concentrations of the majority of the organic compounds
present were reduced more under either of the active conditions. Within the active
conditions the nutrient amended soils demonstrated the greatest reduction in organic
contamination. Analysis of the effluent streams from the vapor extraction systems
indicated that biological activity within the soils can reduce the amount of material
removed through vapor extraction due to biological removal prior to volatilization.

In addition, the most significant removal of semi-volatile contaminants, such as
several of the phthalate esters present in the soils, occurred only in the active soil
columns. The majority of the SVOC's final concentrations were at analytical detection
limits higher than remediation levels. In addition. isophorone and bis(2-ethylhexyl)
phthalate still exceeded the pre-determined remediation levels. As stated previously,
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the extent of removal increased as the levels of available nutrients increased. As
illustrated with the American Chemical Services OSCA soils, significant reductions in
volatile and semi-volatile contaminants were accomplished in only six weeks with the
minimal addition of nutrients and air. More complete control of nutrients, some of
which were exhausted during the treatability study, and pH could result in even

greater removal efficiencies for the OSCA soils.
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4A. Sample Preparation.{Aqueous)

1. A volume of sample from 0.1 to 20 mls is placed in a sparger vessel at a

final volume of 20 mlis the sample is sparged for 12-15 minutes.

2. The target compounds are recovered on a specific sorbent material that is

pre-packed and attached to the vessel.

3. The trap is placed on the thermal desorber then by heat stripping the target

analvtes are transferred to the column.

4B. Sample preparation.(solids)

1. A weight of solid or sludge material from 0.1 to 10 grams is placed in a

sparger tube.

2. A volume of lab pure water is added to the vessel to a final volume of 20

mils.

3. The extract is sparged for 12-15 minutes at 30 mls/min Helium.
4. The target compounds are recovered on the sorbent tube.

5. The tube is then thermally desorbed.

4C. Sample preparation.(headspace vapor)
1. Vapor stream is passed directly through the sorbent tube.

2. The tube is then thermally desorbed.

5. Standard Preparation

A stock solution containing all the target analytes is prepared or purchased at
a final concentration of 10000 ppm. The stock solvent used is an ultrapure
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methanol. From this stock preparation a series of standards are prepared in the

required concentrations to achieve the desired detection limit.

6. Quality Control and Quality Assurance

The following Quality control measures are performed as reqt‘xired.
Blank spikes
Matrix spikes
Duplicates
Check standards
3-5 point calibration
Solvent blanks

(All QA/QC available on request)
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Nutrient Analysis Methods

ALKALINITY AND pH

A. Introduction

]

This method is applicable to both water and soil samples. however, large
concentrations of weak organic and inorganic acids may cause interference in this
assay. In addition, the presence of oil and grease can cause sluggish response in the
pH meter. For soil analysis. a sample is diluted with distilled water, mixed vigorously
and titrated with a solution of HoSOg4 to end point of pH 4.5. Aqueous samples are

titrated directly with total volume not to exceed 100 ml.

Materials and Reagents
Laboratory glassware (25 ml Class A buret, 125 ml beakers. etc.)

Magnetic stirrer.
Sulfuric acid, 0.02N (0.55 ml concentrated HoSO4 to one liter of dH20).

Sl

C. Procedure

1. Combine 5 grams of soil sample to 45 ml dH20 in 125 ml erlerimeyer flasks
and mix vigorously on magnetic stirrer. Before the titration of the sample, record

the pH of the slurry.

2. Titrate using a calibrated pH meter with the sulfuric acid solution to pH 4.5.
Note the volume of H2SO4 solution necessary to titrate soil sample.

D. Calculations

Alkalinity as mg CaCO3/L = (A x N x 50.000)/B

Where:
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A = m! standard acid used to reach titration end point
N = normality of the standard acid (0.02)
B = ml sample (usually 50 ml)

Since there was a dilution factor of 1:10 in the preparation of the soil sample,
the figure above should be multiplied by 10 to determine the adjusted alkalinity value.

Values obtained using the equation above will be reported as the following
example indicates: Alkalinity as 1500 mg CaC03/L. The calculated lower detection

limit of this assay has been calculated as approximately 7 mg/L.
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ORTHOPHOSPHATE

A. Introduction

This method determines the total dissolved orthophosphate in wastewater,
sludges. and soils. In the case of aqueous samples, if the analysis cannot be
performed the same day of collection. the sample should be preserved with the
addition of 2 ml concentrated H2SO4 per liter and refrigerated at 4°C. High
concentrations of copper. iron, and silicate can interfere with analysis by creating a
precipitate and subsequent loss of phosphorus. The detection limit of this assay is
approximately 0.03 mg orthophosphate.

B. Materials and Reagents

1. Acid-washed glassware: All glassware used in the following procedure should be
washed with hot 1:1 HCl and rinsed with distilled water. This glassware should
be used only for the determination of orthophosphate and after used. it should be
rinsed with distilled water and kept covered until needed again. Commercial
detergents should never be used to clean this glassware. Glassware needed
includes 50. 100, 500. and 1000 mi volumetric flasks, 125 ml erlenmyer flasks,

2. Spectronic 20 capable of measurements at 880 nm.

3. Sulfuric acid solution, 5N. Dilute 70 ml of conc. HoSO4 with dH20 to 500 ml in a

volumertric flask.

4. Antimony potassium tartrate solution. 1.3715 g K(SbO)C4H40g-1/2H20 dissolved
in 400 mi dH20 in 500 ml volumetric flask. dilute to volume. Store at 4°C in an

amber glass-stoppered bottle.

5. Ammonium molybdate solution. Dissolve 20 g (NH4)gM07024.4H20 in 500 ml of
dH»20. Store in a plastic bottle at 4°C.

6. Ascorbic acid, 0.1M. Dissolve 1.76 g of ascorbic acid in 100 ml of dH9O. The

solution is stable for a week if stored at 4°C.
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7. Combined reagent. Mix the above reagents in the following proportons for 100 ml
of the mixed reagent: 50 ml 5N HoSO,4. 5 ml antimony potassium tartrate
solution. 15 ml ammonium molybdate solution, and 30 ml of ascorbic acid. MIX
AFTER THE ADDITION OF EACH REAGENT. All reagents must reach room
temperature before they are mixed and must be mixed in the order given. If
turbidity forms in the combined reagent, shake and let it stand for a few minutes
until the turbidity disappears before proceeding. This reagent must be freshly

prepared for each set of analyses.

8. Stock phosphorus solution. Dissolve in dH2O 0.2197 g of potassium dihydrogen
phosphate, KHoPO4 which has been dried in an oven at 105°C. Dilute solution to

1000 ml in a volumetric flask. 1.0 ml = 0.05 mg P.

9. Standard phosphorus solution. Dilute 10.0 ml of the stock phosphorus solution to
500 ml with dH20 (1.0 ml = mg/ml P}. Using the standard solution, prepare the

following standards in 50.0 ml! volumetric flasks:

ml of Standard Micrograms
Phosphorus Solution of Orthophosphate
0 0
5.0 | : 5
10.0 10
20.0 20
30.0 30
40.0 40
50.0 50

Once prepared, transfer standards into 125 ml erlenmeyer flasks for utilization

in the following procedure section.

10. Phenolphthalein. Dissolve 0.5 g of phenolphthalein in a solution of 50 ml ethanol
and 50 mi dH20.
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C. Procedure

1.

For soil and sludge. combine 5 g of the sample with 45 ml dH20 in 50 ml orange
cap conical tubes. Mix vigorously to solubilize the orthophosphate present in the
diluent. Allow diluted samples to sit for a while (~15 minutes) to allow the larger

soil particles to settle into the bottom of the tube.

Remove 5 ml of the diluted soil sample and pass through a syringe filter (.45 mm)
to remove turbidity that may interfere with the assay. Combine the filtered
aqueous samples with 45 mi of dH20 in 125 ml erlenmeyer flasks. In the case of

aqueous samples, use 50 ml of neat sample or dilute as necessary to achieve

concentration range of assay.

Add 1 drop of the phenolphthalein indicator to the 50 ml sample. If a red color
develops. add a strong-acid solution drop-wise until the color is discharged.

Add 8.0 ml of the combined reagent to sample and mix thoroughly. After a
minimum of 10 minutes, but no longer than 30 minutes, measure the absorbance
of each sample at 880 nm with the Spectronic 20. Use the reagent blank as the

reference solution.

CALCULATIONS

Prepare a standard curve by plotting the absorbance values of the standards
versus the corresponding orthophosphate concentrations. If sample absorbance
values are beyond the range of the standards prepared. dilute accordingly and

reread sample.

Obtain microgram value of sample directly from the prepared standard curve.
Divide microgram of orthophosphate by sample volume to report results as mg/l.
Factor into the calculations the dilution factors created by the procedure above
(i.e. a factor of 100 is created in C.1 in the preparation of the soil and sludge

samples).
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AMMONIA DISTILLATION/TITRATION

A. Introduction

The sample is pH adjusted to >9.5 and distilled. The distillate is collected in a
boric acid indicator solution and then titrated with 0.02 Normal sulfuric acid solution.
A calculation performed on the volume titrated against volume of sample distilled will
yield a concentration of ammonia in the sample.

B. Materials and Reagents
1. Distillation apparatus
2. Deionized Water

Borate Buffer Solution

w

a. Add 88 ml 0.1N NaOH solution to 500 ml approximately 0.025M
sodium tetra borate solution (9.5¢ Na2B40O7*10H20/L) and dilute to 1L.

4. Sodium Hydroxide 6N
5. Mixed Indicator Solution

a. Dissolve 200 mg methyl red indicator in 100 ml ethyl alcohol.
Dissolve 100 mg methyl blue in 50 ml ethyl alcohol. Combine solutions.
Prepare monthly.

o

Indicating boric acid solution

a. Dissolve 20 grams Boric Acid granular into 1 Liter DI water, add 10 ml
mixed indicator solution. and dilute to 1 Liter

7. Standard Sulfuric Acid Titrant

a. Prepare and standardized as directed in Alkalinity: 1ml=280 ug N.
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C. Procedure
1. Sample Preparation

a. Flask capacity is 300 ml. For samples with very low ammonia
content, 300 ml is the desired sample volume. For samples with higher
concentrations of ammonia, use less sample and dilute up to 300 mls
with DI water. Buffer Solution and adjust to pH 9.5 with 6N NaOH
using phenylphthaline indicator solution.

2. Distillation

a. Distill sample at a rate of 6-10 ml/min with the tip of the delivery
tube below the surface of acid receiving solution. Collect distillate in 50
ml Boric Acid Indicating solution. Collect at least 200 ml distillate and
titrate with 0.02N Sulfuric Acid Titrant.

D. Quality Control and Quality Assurance

The following Quality control measures are performed.
Blank spikes
Matrix spikes
Duplicate Distillations
Distillation blanks

(other QA/QC available on request)

38



MICROBIOLOGICAL PROFILE

A. Introduction

This purpose of this method is for the enumeration of bacteria present in soil.
sludge, wastewater and groundwater. There are basically two types of microbial
populations of interest to ENVIROGEN. The most obvious population are the total
viable bacterial present in soil, sludge, etc. This bacterial population may also be
characterized by the number of bacteria that are capable of utilizing specific
compounds as their sole carbon and energy source. This information is useful to
indicate the number of bacteria found indigenously in soil, water, etc. that can
degrade the target compounds.

Total viable bacterial counts can be determined in a number of ways,
dependent upon the type of sample matrix (e.g. soil, water). The following procedure
describes the process for determining the total viable bacterial found in soil and
sludge samples. A sample is systematically diluted in sterile liquid medium to obtain
a dilution range when plated onto plate count media results in a range capable of
being enumerated (30-300 colonies). Since it is not known initially what the bacterial
counts will be, a range of dilutions are performed to achieve this 30-300 bacterial

colonies per petri plate.

Materials and Reagents

1. Sterile saline solution (.85 % NaCl)

2. Sterile test tubes (18 x 150 mum) containing 9 ml sterile saline solution
3. Petri plates containing R2A agar

4. 50 ml orange cap conical tubes

5. Vortex mixer

6. Incubator (30°C)
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C. Procedure

1. Transfer 1 g of sample into 30 ml conical tubes. Pipette 9 ml of the sterile saline
solution into the conical tube and vortex thoroughly to achieve adequate mixing. This
transfer will serve as the first in a series of dilutions to bring the bacteria to
countable range when plated. The effective dilution of the sample is 10-1 (1/10).

2. Serially dilute the sample above transferring 1 ml of the sample into the test tubes
containing 9 ml of sterile saline solution. Vortex the contents of each tube thoroughly
before transfering into subsequent tubes. As a rule of thumb, for soils whose
bacterial population is unknown. There should be a total of seven dilution tubes per
sample including the one created in step 1 above. Each subsequent dilution of the
sample creates a dilution of 1/10.

3. Pipette 0.1 ml of the contents of tubes 3-7 onto petri plates containing R2A agar
in triplicate. Spread the liquid evenly on the plates using a glass rod and spreading
table.

4. Place plates in the incubator and incubate until visible colonies form (48-72).

D. Calculations

1. Observe the bacterial growth on the petri plates and chose the dilution which
gives between 30-300 colonies per plate. Count each triplicate plate in the chosen
dilution and record the number of colonies for each plate. Calculate the average
number of colonies found on all three plates. Multiply this value by the inverse of the
dilution factor. For example, if on the plates which have a dilution factor of 10°6, you
count 123, 142, and 137, you would get a value of 1.34 x 108. This would be a

reported value of 1.3 x 108 cfu/g.

CONTAMINANT SPECIFIC UTILIZERS

To determine the number of bacteria present in a particular sample that are
capable of utilizing specific organic compounds, the procedure above is aitered
slightly. The sample is diluted in the same manner with the plating on plates
containing agar containing BSM and noble agar. The organic compound of interest is
also supplied to the bacteria in a number of ways depending upon the nature of the
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compound. If the compound is H20-soluble to the level desired in the media (~5
mM), it is mixed into the agar before the plates are poured. If the compound is
volatile and cannot be combined into the agar itself, it can be supplied by vapor
addition A common vapor addition method is to incubate the plates under a beaker

with a serum bottle containing the volatile compound also under the beaker.
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APPENDIX A

Analytical Procdures
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Analysis of Volatile Organic Compounds via Short Path Thermal Desorption and
Gas Chromatography Mass Spectroscopy.

1. Scope and Application.

The analysis of volatile organics can be achieved using this method of
analysis. All matrices, solid. liquid and gaseous, can be analyzed for any purgable
organic substances. This analysis uses Thermal Desorption and GC-Mass
spectrometric technologies to isolate volatile organic compounds identified in current
methodologies. This method is enhanced by using capillary chromatography and

cryo-focusing capabilities.

2. Summary of Method.

Liquid or solid samples are Helium sparged in a purge and trap device fitted
with a pre-packed thermal desorption tube. Headspace samples are purged directly
onto packing material in desorption tubes. The tube packing is specifically made for
the particular target analytes. The tube is then thermally desorbed into a
cryogenically cooled oven to capture low molecular weight volatile organic
compounds in a capillary column. A temperature ramped program is then used to
separate the compounds which are then analyzed using mass spectroscopy. Each
target compound is analyzed utilizing standard curves with a minimum of three

concentrations ranges.

3.In entation

Short Path Thermal Desorber (Scientific Instruments inc.)

Dry purge time 30 sec.
Injection time 30 sec
Desorption time 5-10 min.
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Desorption Temp. 250 degrees C

Purge and Trap Device

Flow 30 ml/min.

Purge time 12-15 min.
Sorbent tubes

Packing 2 ply

packing #1 Carbotrap(Supelico)

packing #2 Carboxen (Supelco)

GC type: Hewlett-Packard 5890
Detector: Hewlett-Packard 5971 Mass spec. detector
Injector: Split/ Splitless at 225° isothermal.

Column: Capillary. VOCOL or rt-1, 0.25 mm ID, 30 m. length
0.5 um film 0.5 ml/min flow.

Program: from 5 to 250 degrees C target dependent
Integration: Hewlett-Packard Chemstauon

Injection:  TD-2 Thermal Desorber
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APPENDIX B

Vapor Phase Tabes

42



Table 3.10 Soil Column Off Gas Analysis: PPMV

Nutrient Amended
tlapsed Time from 0.25 1.30 3.00 {13.530 | 6.00 [ 16.00 | 47.00 | 96.00 [120.CO [360.00
Previous Sample
Collection Time Length | 0.25 0.25 0.50 1.00 1.00 1.00 1.00 2.00 2.00 2.00
COMPOUND PPMV
F— Dichloromethane | 0.00 ] 0.00 | 0.00 | L.12 | 037 ] 0.00 ] 0.00 ] 0.00 | 0.00 ] 0.00
Acetone ND ND ND ND \ND ND ND ND ND \D
1.1-Dichloroethene ND ND ND ND ND ND ND ND ND ND
Chloroform 1.07 0.27 0.00 0.533 19 0.00 0.00 0.27 0.27 0.00
1.2-Dichloroethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND ND
Trichloroethane 86 84 5.01 7.30 12 10 4.72 2.25 5.40 0.00
Carbon Tetrachioride | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dichloropropane 35 67 33 53 21 70 46 13 3.36 0.00
Trichloroethene 4.02 3.03 16 19 24 21 3.43 1.30 4.89 35.15
1.1.2 Trichloroethane | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzene ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-pentanone | ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 12 8.32 20 23 32 29 126 26 14 103
Toluene 97 91 28 34 69 64 101 72 12 8.63
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 9 7.13 12 13 13 12 2.61 | 2.86 | 8.85 | 3.90
Styrene . 0.92 0.31 0.00 1.84 0.61 0.61 0.61 0.31 0.00 0.00
Xylenes 44 36 131 136 87 83 177 304 32 337
Naphthalene N/A N/A N/A N/A N/A N/A | N/A | N/A N/A N/A

*ND=Not dectectable




Table 3.11 Soil Column Off Gas Analysis: Total Compound Removal
Nutrient Amended

Elapsed Time Irom 0.25 1.50 3.00 [15.50 ] 6.00 ] 16.00 [ 47.00 | 96.00 |120.C0 |360.00
Previous Sampie
Collection Time Length | 0.25 0.25 0.530 1.00 1.00 1.00 1.00 2.00 2.00 2.00
— — COMPOUND )
=Eﬁpsed Time from 0.25 1.50 3.00 13.50 | 6.00 16.00 | 47.00 | 96.00 1120.001360.00
Previous Sample
Collection Time Length| 0.25 0.25 0.30 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Dichloromethane 0.00 0.00 0.00 0.30 0.10 0.00 0.00 0.00 0.00 0.00
Acetone ND ND ND ND ND ND ND ND ND ND
1.1-Dichloroethene ND ND ND ND ND ND ND ND ND ND
Chloroform 0.40 0.10 0.00 0.20 7.30 0.60 0.00 0.10 0.10 0.00
1,2-Dichloroethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND ND
Trichloroethane 36 35 2.09 | 3.13 }| 5.01 3.97 | 1.97 | 0.94 | 2.25 | 0.00
Carbon Tetrachloride 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dichloropropane 12 24 12 19 7.60 25 186 4.50 1.20 | 0.00
Trichloroethene 1.67 1.26 6.72 7.98 | 10.04 | 8.78 1.43 0.54 2.04 2.14
1.1,2 Trichloroethane } 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzene U U u U U U U U U U
4-Methyl-2-pentanone | ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 6.06 | 4.16 | 10.01 | 11.64 16 15 63 13 6.79 51
Toluene 28 26 8.10 | 9.68 20 19 29 21 3.53 | 2.49
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 2.87 2.32 3.86 4.23 4.15 3.78 0.85 0.97 2.89 1.27
Styrene 0.30 0.10 0.00 0.60 0.20 0.20 0.20 0.10 0.00 0.00
Xylenes 14 12 43 44 29 27 58 9 11 110
Naphthalene 0.30 | 0.10 | 0.10 | 0.00 | 0.00 | 0.00 | 0.10 | 0.00 | 0.00 { 0.CO

*Values expressed in ug except where noted.

*ND=Not dectectable
*U=Dectected below quantifiable limits.



Table 3.12 Soil Column Off Gas Analysis: Cumulative Totals

Nutrient Amended
Elapsed Time [rom 0.25 1.20 3.00 | 15.50 | 6.00 | 16.00 | 47.00 | 96.00 [120.C0 {360.00
Previous Sample
Collection Time Length | 0.25 0.235 0.50 1.30 1.00 1.00 1.00 2.00 2.CO 2.00
COMPOUND
— Dichloromethane ND [ O.00 | 0.00 | 0.90 | 2.10 | 2.40 | 2.40 | 2.30 | 2.40 | 2.10
Acetone ND ND ND ND ND ND ND ND ND ND
1.1-Dichloroethene ND ND ND ND ND ND ND ND ND ND
Chloroform 0.40 1.90 2.20 2.80 25 47 47 48 48 48
1.2-Dichloroethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND ND
Trichloroethane 36 249 361 376 401 428 445 454 464 170
Carbon Tetrachloride ND 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dichloropropane 12 122 230 322 402 499 624 687 704 707
Trichloroethene 1.67 | 10.48 34 79 133 189 220 226 233 246
1.1,2 Trichloroethane ND 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzene ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-pentanone | ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 5.05 36 79 144 227 320 5352 779 838 1013
Toluene 28 191 294 348 436 552 695 844 |916.88( 935
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 2.87 18 37 61 86 110. 124 129 141 154
Styrene 0.30 1.530 1.80 3.60 6.00 7.20 8.40 9.30 9.60 9.60
Xylenes 14 92 256 518 737 904 1158 | 1628 | 1957 | 2318
Naphthalene 0.30 1.50 2.10 2.40 2.40 2.40 2.70 3.00 3.00 3.00

*Values expressed in pug except where noted.
*ND=Not dectectable




Table 3.13 Soil Column Off Gas Analysis: PPMV
No Nutrient Amendments

Elapsed Time trom 0.25 1.30 3.00 [15.530 | 6.00 [16.00 [17.00 |96.00 J120.00]360.00

Previous Sample
Collection Time Length| 0.25 | 0.25 | 0.50 1.00 1.00 1.00 1.00 | 2.00 | 2.00 2.00
Cco ND . PP
= = == e
0.37 0.00 0.37 1.12 1.87 Q.00

Dicnioromethane 0.00 0.00 0.00 0.00
ND ND ND ND ND ND ND ND ND ND

Acetone
1.1-Dichloroethene ND ND ND ND ND ND ND ND ND ND
Chloroform 0.80 0.00 0.00 0.00 2.93 0.27 1.60 Q.27 0.00 0.33
1.2-Dichloroethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND | ND
Trichloroethane 190 0.00 0.00 12 12 0.00 0.00 12 3.38 5.88

Carbon Tetrachloride | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00
Dichloropropane 1.12 0.00 | 0.84 | 0.00 | 0.56 | 0.36 1.40 1.40 | 0.28 0.00
Trichloroethene 734 0.00 | 0.00 12 12 0.00 | 0.00 11 5.26 14

1,1.2 Trichloroethane | 0.00 | 0.00 [ 0.00 | 0.00 [ 0.00 [ 0.00 | 0.00 | 0.00 }| 0.00 0.00

Benzene ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-pentanone | ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 1423 | 0.00 0.00 21 21 0.00 0.00 36 14 142
Toluene 1767 { 0.00 | 0.00 31 31 0.00 | 0.00 79 11 8
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 0 0.00 | 0.00 11 11 0.00 | 0.00 | 0.76 | 8.96 73
Styrene 1 0.00 | 1.23 | 0.00 | 0.61 | 0.31 0.92 | 0.61 | 0.00 | 0.00
Xylenes 9261 0.00 0.00 207 207 0.00 0.00 | 70.04 31 382
Naphthalene N/A | N/JA | N/A N/A | NJA | N/A | N/JA | N/A | N/A N/A

*ND=Not dectectable



Table 3.13 Soil Column Off Gas Analysis: PPMV

No Nutrient Amendments

Elapsed Time Irom 0.25 1.50 | 3.00 | 135.53C | 6.00 | 16.00 [17.00 |96.00 [120.00]360.00
Previous Sample
Collection Time Length | 0.25 0.25 0.50 1.00 1.00 1.00 1.00 2.00 2.00 2.00
COMPOUND ~ PP
 Dichloromethane | 0.00 | 0.00 | 0.00 ] 0.00 | 0.37 ] 0.00 | 0.37 | 1.12 | 1.97 | 0.C0 ]
Acetone ND ND ND ND ND \ND ND ND ND ND
1.1-Dichloroethene ND ND ND ND ND ND ND ND ND ND
Chloroform 0.80 0.00 0.00 0.00 2.93 0.27 1.60 0.27 0.00 0.33
1.2-Dichloroethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND ND
Trichloroethane 190 0.00 0.00 12 12 0.00 0.00 12 3.36 5.88
Carbon Tetrachloride | 0.00 0.00 0.00 0.00 0.00 0.CO | 0.00 0.00 0.00 0.00
Dichloropropane 1.12 0.00 0.84 0.00 0.56 0.56 1.40 1.40 0.28 0.00
Trichloroethene 734 0.00 0.00 12 12 0.00 | 0.00 11 5.26 14
1.1.2 Trichloroethane | 0.00 0.00 0.00 | 0.00 0.00 0.00 j 0.00 0.00 0.00 0.00
Benzene ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-pentanone | ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 1423 | 0.00 | 0.00 21 21 0.00 | 0.00 36 14 142
Toluene 1767 | 0.00 0.00 31 31 0.00 | 0.00 79 11 8
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 0 0.00 } 0.00 11 11 0.00 | 0.00 | 0.76 | 8.96 73
Styrene 1 0.00 1.23 0.00 0.61 0.31 0.92 0.61 0.00 0.00
Xvlenes 9261 0.00 0.00 207 | 207 0.00 0.00 | 70.04 31 382
Naphthalene N/A | NJA | N/JA | N/A | N/A | N/A | N/A | N/JA | N/A | N/A

*ND=Not dectectable




Table 3.14 Soil Column Off Gas Analysis: Total Compound Removal

No Nutrient Amendments

Eiapsea Time Irom 0.25 1.50 3.00 [15.50 | 6.00 |16.00 | 47.00 {96.00 |120.00 [360.00
Previous Sample
Collection Time Length | 0.25 0.25 0.30 1.00 1.00 1.00 1.00 2.00 2.00 2.00
COMPOUND
— Elapsed Time irom | 0.25 | 1.50 | 3.00 | 15.50 | 6.00 | 16.00 | 47,00 | 96.00 [120.00]360.00
Previous Sample
Collection Time Length| 0.25 0.23 0.30 1.00 1.00 1.00 1.00 2.00 2.00 2.00
Dichloromethane 0.00 0.00 0.00 0.00 0.10 0.00 0.10 0.30 0.50 0.00
Acetone ND ND ND ND ND ND ND ND ND ND
1.1-Dichloroethene ND ND ND ND ND ND ND ND ND ND
Chloroform 0.30 0.00 0.00 0.00 1.10 0.10 0.60 0.10 0.00 0.20
1.2-Dichloroethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND ND
Trichlorcethane 79.30 | 0.00 0.60 | 4.91 4.91 0.00 | 0.00 | 4.97 1.40 2.45
Carbon Tetrachloride | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dichloropropane 0.40 0.00 0.30 | 0.00 | 0.20 | 0.20 | 0.50 | 0.30 | 0.10 | 0.00
Trichloroethene 305.88| 0.00 0.00 | 4.97 | 497 | 0.00 | 0.00 4.43 2.19 5.69
1.1,2 Trichloroethane | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzene U U U 8) U U U U U U
4-Methyl-2-pentanone { ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 711 0.00 0.00 10 10 0.00 0.00 18 6.94 71
Toluene 510 | 0.00 0.00 8.93 8.93 0.00 0.00 23 3.10 2.37
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 0.00 0.00 0.00 3.66 3.66 0.00 0.00 0.25 2.92 | 23.80
Stvrene 0.30 0.00 0.40 0.00 | 0.20 0.10 0.30 0.20 0.00 0.00
Xylenes 3020 | 0.00 0.00 67 67 0.00 0.00 23- 10 1256
Naphthalene 0.90 0.00 0.50 0.00 0.70 0.20 0.40 0.20 0.00 0.20

*Values expressed in ug except where noted.

*ND=Not dectectable
*U=Dectected below quantifiable limits.




Table 3.15 Soil Column Off Gas Analysis: Cumulative Totals

No Nutrient Amendments

Elapsed Time trom 0.25 1.530 3.00 {1520 | 6.00 | 16.00 [ 47.00 | 96.00 [120.00 [360.00
Previous Sampie
Collection Time Length | 0.25 0.25 0.30 1.00 1.00 1.00 1.00 2.00 2.00 2.00
COMPOUND
— Dichloromethane ND | 0.C0 [ 0.00 [ 0.00 [ 030 | 0.60 ] 0.90 | 2.10 | .30 | 6.00
Acetone ND ND ND ND ND ND ND ND ND ND
1.1-Dichloroethene ND ND ND ND ND ND ND ND ND ND
Chloroform 0.30 1.20 1.20 1.20 31.50 8.10 10.20 | 12.30 | 12.60 | 13.20
1,2-Dichloroethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND ND
Trichloroethane 79 317 317 332 361 376 376 391 410 122
Carbon Tetrachloride ND 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Dichloropropane 0.30 1.80 2.50 3.40 4.00 5.20 7.30 10.30 | 12.10 | 12.40
Trichloroethene ND 1224 | 1224 | 1238 | 1268 | 1283 | 1283 | 1296 | 1316 | 1340
1.1.2 Trichloroethane ND 0.00 C.00 0.00 0.00 0.00 0.00 0.00 0.00 0.C0
Benzene ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-pentanone | ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 711 2846 | 2846 | 2877 | 2939 { 2970 | 2970 | 3024 | 3098 | 3331
Toluene 310 2039 | 2039 | 2066 | 2120 | 2146 | 2146 | 2214 | 2292 | 2308
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethylbenzene ND 0.00 0.00 11 33 44 44 45 54 134
Styrene 0.30 1.20 2.40 3.60 4.20 5.10 6.30 7.80 8.40 8.40
Xvlenes 3020 112079112079 (12281 | 12686 | 12888 | 12888 | 12956 | 13035 { 13439
Naphthalene 0.9 3.60 5.10 6.60 8.70 11 13 15 16 16

*Values expressed in ug except where noted.
*ND=Not dectectable




Table 3.16 Soil Column Off Gas Analysis: PPMV
Azide Control

ETapseq Time rom | 0.25 | 1.50 | 3.00 | 15.50 | 6.00 | 16.00 | 47.00 [ 96.00 |120.00 |360.00

Previous Sample
Collection Time 0.25 | 0.25 ) 0.50 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 2.00

Length
Compound PPMV
Dicniotomethane | 0.00 | 1.12 | 0.00 | 0.00 | 0.00 | 0.75 | 0.00 | 0.00 | 0.00 | 0.00
Acetone ND \D ND ND ND \D ND ND ND ND
1.1-Dichloroethene ND \ND ND ND ND ND ND ND ND ND

Chloroform 0.00 | 0.80 | 0.00 | 0.00 | 0.00 | 0.33 | 0.00 } G.00 | 0.00 } 0.00
1.2-Dichloroethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND ND
Trichloroethane 83 10 76 78 54 51 0.00 | 2.10 | 6.36 | 5.80
Carbon Tetrachloride| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Dichloropropane | 0.00 | 0.28 | 0.28 | 1.96 | 1.40 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Trichloroethene 231 7.25 68 70 221 219 | 0.00 | 2.37 | 5.31 16

1.1.2 0.00 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00
Trichloroethane
Benzene ND ND ND ND ND ND ND ND ND ND
4-Methyl-2- ND ND ND ND ND ND ND ND ND ND
pentanone
Tetrachloroethene 30 33 133 118 156 151 2.74 27 15 150
Toluene 145 24 148 144 156 148 4.42 130 15 148
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethvilbenzene 48 26 25 7.13 23 19 2.85 | 3.74 | 9.19 78
Styrene 0.00 0.92 1.33 0.00 | 0.31 0.00 | 0.00 | 0.00 | 0.00 0.00
Xvlenes 232 228 435 246 342 323 17 442 35 484
Naphthalene N/A N/A N/A N/A N/A N/A N/A N/A | N/A N/A

*ND=Not dectectable
sUU=Dectected below quantifiable limits.




S

Table 3.17 Soil Column Off Gas Analysis: Total Compound Removal

Azide Control

Elapsea lime tom | 0.25 | 1.50 | 3.00 | 15.50 | 6.00 | 16.00 [47.00 ] 96.00 [120.00 |360.00
Previous Sample
Collection Time Length | 0.25 | 0.25 | 0.50 | 1.00 | 1.00 | 1.00 | 1.00 | 2.00 | 2.00 | 2.00
Compound
= Dichloromethane | 0.00 | 0.30 | 0.00 | O.00 | 0.00 | 0.20 | 0.00 | 0.00 | 0.00 | 0.00
Acetone ND ND ND ND ND \D ND ND ND \ND
1.1-Dichloroethene ND ND ND ND ND ND ND ND ND ND
Chloroform 0.00 0.30 0.00 0.00 0.00 0.20 0.00 0.00 0.v0 0.00
1.2-Dichlorcethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND ND
Trichloroethane 35 4 31 32 23 21 0 0.88 2.65 2.42
Carbon Tetrachloride { 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 { 0.00 | 0.00 | 0.00 | 0.00
Dichloropropane 0.00 0.10 0.10 0.70 0.30 0.00 0.00 0.00 0.00 0.00
Trichloroethene 96 3 28 29 92 91 0.00 0.99 2.21 6.55
1.1.2 Trichloroethane | 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Benzene 164 U 8] U |84 8] U U U U
4-Methyl-2-pentanone | ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 15 17 66 59 78 76 1.37 13 7.33 73
Toluene 42 7 43 41 45 43 1.27 43 4.47 42
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 16 8.48 8.04 2.33 7.33 6.08 0.93 1.22 3.00 25
Styrene 0.00 | 0.30 | 0.50 } 0.00 | 0.10 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Xylenes 76 74 142 80 111 1035 5.46 144 12 158
Naphthalene 0.30 | 0.10 | 0.20 | 0.00 | 0.00 | 0.10 | 0.00 0.00 | 0.00 | 0.00

*Values expressed in ug except where noted.
*ND=Not dectectable
*U=Dectected below quantifiable limits.
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Table 3.18 Soil Column Off Gas Analysis: Cumulative Totals
Azide Control

Elapsea Time Irom 0.25 1.50 3.00 |{15.530 ] 6.00 16.00 [ 47.00 | 96.00 {120.00[360.00
Previous Sample
Collection Time Length}{ 0.25 | 0.25 0.30 1.00 1.00 1.00 1.00 | 2.00 | 2.00 | 2.00
COMPOUND
 Dichloromethane ND 0.90 1.80 1.80 1.80 2.40 | 3.00 | 3.00 | 3.00 | 3.00
Acetone ND ND ND ND ND ND ND ND ND ND
1.1-Dichlorcethene ND ND \D ND ND ND ND \D ND ND
Chloroform ND 0.90 1.80 1.80 1.80 | 2,40 | 3.00 { 3.00 | 3.00 3.00
1.2-Dichloroethane ND ND ND ND ND ND ND ND ND ND
2-Butanone ND ND ND ND ND ND ND ND ND ND
Trichloroethane 35 151 258 450 615 746 809 812 822 837
Carbon Tetrachloride ND 0.00 | 0.00 { 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
Dichloropropane ND 0.30 { 0090 | 3.30 | 6.90 | 840 | 840 | 840 | 840 | 840
Trichloroethene 96 394 488 659 1023 | 1572 | 1846 | 1849 | 1859 | 1885
1.1.2 Trichlorcethane ND 0 0 0 0 0 0 0 0 0
Benzene ND ND ND ND ND ND ND ND ND ND
4-Methyl-2-pentanone | ND ND ND ND ND ND ND ND ND ND
Tetrachloroethene 18 110 359 736 1146 | 1607 | 1837 | 1882 | 1944 { 2191
Toluene 42 188 337 589 8419 1111 | 1243 | 1377 | 1521 | 1660
Chlorobenzene ND ND ND ND ND ND ND ND ND ND
Ethylbenzene 16 88 138 169 198 238 259 266 278 363
Styrene ND 080 | 3.30 | 480 | 5.10 | 540 | 540 | 540 | 5.40 | 5.40
Xylenes 76 526 1175 | 1841 | 2416 | 3066 | 3398 | 3847 | 4314 | 4822
Naphthalene 0.30 1.30 | 2.40 | 3.00 | 3.00 | 3.30 | 3.60 | 3.60 | 3.60 | 3.60

*Values expressed in ug except where noted.

*ND=Not dectectable
*U=Dectected below quantifiable limits.
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ANALYTICAL REPORT

Report To: Mr. John Polonsky
Vapex Environmental Tech
480 Neponset Street
Canton, MA 02021

Project: Semivolatiles
B e e +

o up  fEET

03/23/1993 Eﬁ;?””ﬁu~.4me~0€9
t

o Vad
(va:’ﬂ-“’) v ';Eg

_ . ANVALY

NET Job Number: 93.00677 g 17F¢

National Environmental Testing

NET Atlantic, Inc.
Cambridge Division
12 Oak Park
Bedford, MA 01730



NET Cambridge Division

ANALYTICAL REPORT
D R R e e R L E R LR LRl bl ittt dde i D R -
I I
| Report To: Reported By: |
|
| Mr. John Polonsky National Envirormental Testing }
| Vapex Envirormental Tech MET Atlantic, Incorporated |
| 480 Neponset Street Cambridge Division |
| Canton, MA 02021 12 Oak Park |
| Bedford, XA 01730 {
! » |
.

Report Date: 03/23/1993 NET Job Number: 93.00677

Project: Semivolatiles NET Client No: 79670

P.0. No: Collected By: Shipped via:

Job Description: Semivolatiles Airbill No:

This report has been approved and certified for release by the following staff. Please feel free to cail the NET

Project Manager at 617-275-3535 with any questions or comments.

fed (BAL ) Nt € Dalr

D. Wesley Miller J
NET Project Manager

Michael F. Delaney, Ph.D.
Laboratory Director

Analytical data for the following samples are included in this data report.

SAMPLE NET DATE TIME DATE
D 10 TAKEN TAKEN REC‘D MATRIX

Control-1 72939 03/15/1993 SOIL



NET Cambridge Division

ANALYTICAL REPORT
Report Date: 03/23/1993
Report To: Vapex Envirormental Tech NET Job Na: 93.00677
Project: Semivolatiles Date Rec’d: 03/15/1993
Sample 10: Controt-1
NET Sample No: 72939
Analysis
Parameter Result Units Date Analyst

..............................................................................................

EX Acid/Base/Meutrais 8270 S 03/16/1993 date 03/16/1993 ner



Report To:

Sample ID:

Report Date: 03/23/1993

Vapex Envirormental Tech

Semivolatiles

Control-1

NET Sample No: 72939

Parameter

NET Cambridge Division

MET Job No:

Date Rec’d:

Anslysis
Date

93.00677

03/15/1993

TCL Acid/Base/Neutrals 8270 S

Acenaphthene
Acenaphthylene

Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
8enzo(k)Flucranthene
Benzoic Acid

Benzyl Alcohot
4-8romophenyl -phenylether
Butylbenzylphthalate
4-Chloro-3-Methy({phenol
4-Chloroaniline
bis(2-Chloroethoxy)Methane
bis(2-Chloroethyl)Ether
bis(2-Chloroisopropyl )Ether
2-Chloronaphthalene
2-Chlorophenot
4-Chlorophenyl-phenylether
Chrysene
Di-n-Butylphthalate
Di-n-Octyl Phthalate
Dibenz(a,h)Anthracene
Dibenzofuran
1,2-Dichlorocbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
I,3'-Dichlorcbenzidine
2,4-Dichlorophenct
Diethylphthalate

Dimethyl Phthalate
2,4-Dimethylphenal
4,6-Dinitro-2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
bis(2-Ethylhexyl)Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)Pyrene
Isophorone
2-Methylnaphthalene

ANALYTICAL REPORT
Result Units
<«9000. ug/Ks
<9000. ug/Xg
«9000. ug/Kg
<9000. ug/Kg
<«$000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000, ug/Kg
<9000. ug/Kg
<9000. ug/Xg
<9000. ug/Kg
89000 ug/Kg
<9000. ug/Kg
<9000, ug/Xg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<%000. ug/Kg
<$000. ug/Xg
«9000. ug/Kg
<9000. ug/Kg
480000 ug/Kg
<9000. ug/Xg
<9000. ug/Xg
<9000. ug/xXg
20000 ug/Xg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000, ug/Kg
<9000. ug/Xg
50000 ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Xg
<9000. ug/Kg
<9000. ug/Kg
910000 ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<«9000. ug/Xg
<9000. ug/Xg
<$000. ug/Kg
<9000. w/Xg
160000 ug/Kg
110000 ug/Kg

0372371993

jew



NET Cambridge Division

ANALYTICAL REPORT
Report Date: 03/23/1993
Report To: Vapex Envirormental Tech NET Job Mo: 93.00677
Project: Semivolatiles Date Rec’d: 03/15/1993
Sampie [D: Control-1 '
NET Sample No: 72939
Analysis

Parameter Result units Date Analyst

2-Methyiphenol <$000. ug/Kg

4-Methy(phenol 10000 ug/Xg 03/23/1993 jeg

N-Nitroso-di-n-Propylamine <9000. ug/Kg

N-Nitrosodimethylamine <9000. : ug/Xg

N-Nitrosodiphenylamine <9000, ug/Kg

Naphthalene 260000 ug/Kg

2-Nitroaniline <$000. ug/Kg

3-Nitroaniline <9000. ug/Kg

4-Nitroaniline <9000, ug/Kg

Nitrobenzene «<9000. ug/Kg

2-Nitropnenol <9000. ug/Xg

4-Nitrophenol <9000. ug/Kg

Pentachlorophenol <9000. ug/Kg

Phenanthrene <9000, ug/Kg

Phenat <9000. ug/Kg

Pyrene <9000. ug/Kg

1,2,4-Trichlorobenzene <$000. wg/Xg

2,4,5-Trichlorophenol <9000. ug/Kg

2,4,6-Trichiorophenol <9000. ug/Kg



NET Cambridge Division

QUALITY CONTROL DATA

Client: Vapex Envirormental Tech NET Job Wo: 93.00677
Project: Semivolatiles Report Date: 03/23/1993

Surrogate Standard Percent Recovery

»

Abbrevisted Surrogate Standard Names:
$s1 $S2 Ss3 SS4 $SS $S6 §S7 $s8 559 $S10 $s11 ss12
2-Fluor Phenol- 2,4,6-T 2-Fluor Nitrobe p-Terph

Percent Recovery

Sample D NET ID  Matrix sst  ss2 $s3 $S4 $SS §56 ss7 $s8 SS9 §S10  Ss11 ss12
Controt-1 72939 sOIL oL DIt oL oIL oIL DIt
Notes:

NR - This surrogate standard is Not Required. Other versions of this test method may use this surrogate stancard.
Dil - This surrogate standard was di{uted to below detectable levels due to concentrations of analytes in this sample.

Complete Surrogate Standard Names Listed by Anslysis:

Pesticide Surrogate Standards:
Decachl = Decachlorobiphenyt Dibutyl = Dibutylchlorendate Tetrach = Tetrachloro-m-xylene

Volatile Surrogate Standards:
Bromof! = Bromofluorobenzene 1,2-Bichl = 1,2-Dichloroethane-dé Toluene = Toluene-d8

Drinking Water Method 524 1,2-Dichl = 1,2-Dichtorobenzene-dé

Semivolatlile Surrogate Standards: "~
2-Fluor (1st) = 2-Fluorobiphenyl Phenol- = Phenol-dé 2,4,6-T = 2,4,6-Tribromophenol

2-Fluor (2nd) = 2-Fluorophenol Nitrobe = Nitrobenzene-d5 p-Terph = p-Terphenyl

Herbicides Surrogate Standard:
2,4-Dic = 2,4-Dichlorophenyl acetic acid

Petroleum Hydrocarbon Fingerprint Surrogate Standard:
2-Fluor = 2-Fluorobipheny! pars-Te = pars-Terphynyl



NET Cambridge Division
QUALITY CONTROL DATA

Report To: VYapex Envirormental Tech MET Joo No: 93.00677

Project: Semivolatiles Report Date : 03/23/1993

Method Blank Analysis Data

Run Run Analyst
Test Name Result Units Batch Date Initials
TCL Acid/Base/Neutrals 8270 S
2-Fluoroghenol 74 X recov. 189 03/20/1993 cdl
Phenol-dS 82 % recov. 189 0372071993 edi
2,4,6-Tribromophenol 80 X recov. 189 03/20/1993 cdl
2-Fluorooiphenyt a2 % recov. 189 03/20/1993 cdl
Nitrobenzene-di15 81 X recov. 189 0372071993 cdt
p-Terphenyl-di4 100 X recov. 189 03/20/1993 edl
Acenapchthene <40 ] wg/Kg 189 03/20/1993 cdl
Acenzpnthylene <40 ug/Kg 189 03/20/1993 cdl
Anthracene <%0 ug/Kg 189 03/20/1993 cdl
Benzo(a)Anthracene <40 ug/Xg 189 03/20/1993 cdl
Benzo(a)Pyrene <40 wg/Kg 189 03/20/1993 cdl o
Benzo(b)Fluoranthene <40 ug/Kg 189 03/20/1993 cdl
Benzo(g,h, i)Perylene <40 ug/Kg 189 03/20/1993 cdl
Benzo(k)Fluoranthene <4 ug/Kg 189 03/20/1993 cdl
4-Bromophenyl -phenylether <40 ug/Kg 189 03/20/1993 edl
Butyibenzylphthalate <40 ug/Kg 189 03/20/1993 cdl
4-Chloro-3-Methylphenol <40 ug/Kg 189 03/20/1993 cdl
bis(2-Chloroethoxy)Methane <40 wg/Kg 189 03/20/1993 edl
bis(2-Chloroethyl)Ether <40 ug/Kg 189 03/20/1993 edl
bis(2-Chloroisopropyl)Ether <40 ug/Kg 189 03/20/1993 cdl
2-Chioronaphthalene <40 ug/Kg 189 03/20/1993 cdl
2-Chlorophenol <40 ug/Kg 189 03/20/1993 cdl
4-Chlorophenyl -phenylether <40 ug/Xg 189 03/20/1993 edl
Chrysene <40 ug/Xg 189 03/20/1993 cdi
Di-n-8utylphthalate <40 ug/Kg 189 03/20/1993 cdl
Di-n-Octyl Phthalate <40 ug/Kg 189 03/20/1993 cdl
Dibenz(a,h)Anthracene <40 ug/Kg 189 03/20/1993 cdl
1,2-Dichlorobenzene <0 ug/Kg 189 03/20/1993 edl
1,3-Dichlorobenzene <40 ug/Xg 189 03/20/1993 cdl
1,4-Dichlorobenzene <40 ug/Kg 189 03/20/1993 cdl o
3,37-Dichlorobenzidine <40 ug/Kg 189 03/20/1993 cdl
2,4-Dichlorophenol <40 ug/Kg 189 0372071993 cdl
Diethylphthalate <0 ug/Kg 189 03/20/1993 cdl
Dimethy! Phthalate <40 ug/Xg 189 03/20/1993 cdl
2,64-Dimethylphencl <40 ug/Kg 189 03/20/1993 edl
4,6-Dinitro-2-Methylphenol <40 ug/Kg 189 03/20/1993 cdt
2,4-Dinitrophencl <40 ug/Kg 189 0372071993 cdl
2,4-Dinitrotoluene <40 ug/Xg 189 03/20/1993 edl
2,6-Dinitrotoluene <40 ug/Kg 189 0372071993 cdl
bis(2-Ethylhexyl)Phthalate <40 ug/Xg 189 03/20/1993 edl
flucranthene <40 ug/Kg 189 03/20/1993 cdl
fluorene <40 ug/Xg 189 0372071993 edl
Hexachlorobenzene <40 ug/Kg 189 0372071993 cdt
Hexachlorobutadiene <40 ug/Kg 189 03/20/1993 cdl
Hexachlorocyclopentadiene <40 ug/Kg 189 03/20/1993 cdi
Hexachloroethane <40 ug/Xg 189 0372071993 edl
Indeno(1,2,3-cd)Pyrene <40 ug/Kg 189 0372071993 cdl
I sophorone <40 ug/Kg 189 03/20/1993 cdl
N-Nitroso-di-n-Propylamine <40 ug/Kg 189 0372071993 cdl

N-Nitrosodimethylamine <40 ug/Xg 189 03/20/1993 cdl



NET Cambridge Division
QUALITY CONTROL DATA

Report To: Vapex Envirormental Tech NET Job No: 93.00677

Project: Semivolatiles Report Date : (3/23/1993

Method Blank Analysis Data

RuN Run Analyst

Test Name Result Units Batch Date Initisls
N-NKitrosodiphernytamine <40 ug/Kg 189 03/20/71993 cdi
Naphthalene <40 ug/Xg 189 03/20/1993 edl
Nitrobenzene <40 ug/Kg 189 03/20/1993 cdl
2-Nitrophenol <40 ug/Kg 189 03/20/1993 edl
&-Nitrophenol <40 ug/Kg 189 0372071993 edt
Pentachlorophenol <40 ug/Kg 189 03/20/1993 edt
Phenanthrene <40 ug/Kg 189 03/20/1993 edt
Phenot <40 ug/Kg 189 03/20/1993 cdl
Pyrene <40 ’ ug/Kg 189 03/20/1993 edl
1,2,4-Trichlorobenzene <%0 we/Xg 189 03/20/1993 cdl

<40 ug/Kg 189 03/20/1993 cdl

2,4,6-Trichlorophenol



NET Cambridge Division

Report Date: 01/29/1993
Report To: Vapex Envirormental Tech NET Jcb No: 93.00087
Project: Pre-Test Anaslyses Date Rec’d: 01/15/1993
Sample ID: CONTROL-1
NET Sample No: 71143
Analysis
Parameter Result Units Date Analyst
EX Acid/Base/Neutrals 8270 S 1/20/1993 date 01/20/1993 ner

f/é - //esf %/w y.[/fef



Report Date: 01/29/1993

Report To: Vapex Envirormentsl Tech

Project: Pre-Test Analyses

Sample 10: NWUTRIENT-1

NET Sample No: 71144

Parameter

EX Acid/Base/Neutrals 8270

NET Cambridge Division

ANALYTICAL REPORT
Result Units
H 172071993 date

NET Job No:

Date Rec’d:

Analysis
Date

01/20/1993

93.00C87

01/15/1993



NET Cambridge Division

Report Date: 01/29/1993
Report To: Vapex Envirormental Tech NET Job No: 93.00087
Project: Pre-Test Analyses Date Rec’d: 0171571993
Sample 1D: KILLED-1 s
NET Sample No: 71145
Analysis
Parameter Result Units Date Analyst
EX Acid/Base/Neutrals 8270 S 1/20/1993 date 0172071993 ner



Report Date: 01/29/1993
Report To: Vapex Envirommental Tech

Project: Pre-Test Analyses

Sample ID: CCNTROL-1
2

NET Sample No: 71143

NET Cambridge Division

TCL Volatiles by GC/MS 8240 S

Acetone

Benzene
8romodichloromethane
Bromoform

Bromomethane

2-8utanone (MEK)

Carbon Disul fide

Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyt ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,1-Dichlorcethane
1,2-Dichloroethane
1,1-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene

2-Hexanone
4-Methyl-2-pentanone (MIBX
Methylene Chloride
Styrene
1.1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate

vinyl Chloride

m-Xylene

o-Xylene

p-Xylene

* M and P xylenes co-elute.

isomers.

ANALYTICAL REPORT

NET Job No: 93.0CC87
Date Rec’d: 01/15/1993
Analysis

Result Units Date Analyst

<38000. ug/Xg 01/21/1993 dhg

<38000. ug/xXg

<38000. ug/Kg

<38000. - ug/Xg

<38C00. ug/Kg

<38000. ug/Kg

<38000. ug/Kg

<38000. ug/xg

<38000. ug/Kg

<38000. ug/xg

<38000. ug/Kg

<38000. - ug/Kg

<38000. ug/Kg

<38000. ug/Kg

<38000. ug/Kg

<38000. ug/Kg

<38000. ug/Kg

<38000. ug/Xg

<38000. ug/Xg

<«38000. ug/Kg

<38000. ug/Xg

<38000. ug/K3

«<38000. ug/Xg

<38CCO0. ug/Kg

4800300 ug/Xg

«<38000. ug/Xg

580C0 ug/Kg

<38C00. ug/Kg

<38000. ug/Xg

<38000. ug/Kg

170000 ug/Kg

830000 ug/Xg

<380C0. ug/xXg

<38000. ug/xg

<38000. ug/Kg

<38000. ug/Xg

<38000. ug/Xg

<38000. ug/Xg

1900000 *  ug/Kg

810000 ug/Xg

<38000. *  ug/Xg

The reported result is either one, the other or a combination of the two



Report Date: 01/29/1993

Report To: Vapex Envirommental Tech

Project: Pre-Test Analyses

Sample ID: CCNTROL-1

NET Sample No: 71143

Parameter

NET Cambridge Division

TCL Acid/Base/Neutrais 8270 S

Acenaphthene
Acenaphthylene
Anthracene
8enzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Ffluoranthene
Benzo(g,h,i)Perylene
Benzo(k)Fluorsnthene
Benzoic Acid
genzyl Alcochol
4-Bromopheny| -phenylether
Butylbenzyiphthalate
4-Chloro-3-Methylphenol
4-Chloroaniline
bis(2-Chlorocethoxy)Methane
bis(2-Chloroethyl)Ether
bis(2-Chloroisopropy! }Ether
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl -phenylether
Chrysene
Di-n-8utylphthalate
Di-n-Octyl Phthalate
Dibenz(a,h)Anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorcbenzene
1,4-Dichlorobenzene
3,3’-Dichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
Dimethy! Phthalate
2,4-Dimethyiphenol
4,6-Dinitro-2-Methylphenol
2,4-Dinitrophenal
2,4-Dinitrotoluene
2,6-Dinitrotoluene
bis(2-Ethylhexyl)Phthalate
Flucranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)Pyrene
Isophorone
2-Methylnaphthalene

ANALYTICAL REPORT
Result units
<3000 ug/Kg
<3000. ug/Xg
<3000. ug/K3
«<3000. ug/Kg
<3000. ug/Xg
<3000. ug/Kg
<3000. ug/Kg
<3000 ug/Kg
<3000 ug/Kg
<3000. ug/Kg
<3000. ug/Xg
10000 ug/Kg
<3000. ug/Kg
<3000. ug/Kg
<3000. ug/X3
<3000. ug/Xg
<3000, ug/K3
<3000. ug/Kg
<3000, ug/Xg
«<3000. ug/Kg
<3000. ug/Xg
56000 ug/Kg
<3000. ug/Kg
<3000. ug/X3
<3000. ug/Kg
<3000. ug/Kg
<3000. ug/K3
<3000. ug/X3
<3000. ug/Kg
<3000. ug/Kg
<3000, ug/K3
5000 ug/Kg
4000 ug/Kg
<3000. ug/Xg
<3000. ug/X3
<3000. ug/Ks
<3000. ug/Kg
110000 ug/Kg
<3000. ug/Kg
<3000. ug/Xg
<3000. ug/Kg
<3000. ug/Xg
<3000. ug/Kg
<3000. ug/Kg
<3000. ug/Xg
20000 ug/Kg
10000 ug/Xg

NET Job No: 93.00C87
Date Rec’d: 0171571993
Analysis
Date Analyst
0172571993 edt



‘Report Date: 01/29/1993

Report To: Vapex Envirormental Tech
Project: Pre-Test Analyses

Sample ID: CONTROL-1

NET Sample No: 71143

Parameter

NET Cambridge Division

KET Job No:

Date Rec’d:

Analysis
Date

93.00c87

01/15/°993

Analyst

2-Methylphenol
4-Methylphenol
N-Nitroso-di-n-Propylamine
N-Nitrosodimethylamine
%-Nitrosodiphenylamine
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
Pentachlorophencl
Phenanthrene

Phenol

Pyrene
1,2,6-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

ANALYTICAL REPORT
Result Units
2000 ug/Kg
7000 ug/Kg
<3000. ug/Kg
<3000. ug/Kg
<3000. ug/Xg
25000 ug/Xg
<3000 ug/Kg
<3000 ug/Kg
<3000. ug/Kg
<3000. ug/Kg
<3000 ug/Xg
<3000. ug/Kg
<3000. ug/Kg
<3000. ug/Kg
<3000. ug/Kg
<3000. ug/Xg
<3000. ug/Kg
<3000. ug/Kg
<3000. ug/Xg

0172671993

cdl



NET Cambridge Division

ANALYTICAL REPORT
Report Date: 01/29/1993
Report To: Vapex Environmental Tech NET Job No: 93.00087
Project: Pre-Test Analyses Date Rec'd: 01/15/1993
Sample 1D: NUTRIENT-1
NET Sample No: 71144
Analysis
Parameter Result Units Date Analyst
TCL volatiles by GC/MS 8240 S
Acetone <39000. ug/Kg 017211993 dhg
Benzene <3%000. ug/Kg
Bromodichioromethane <39000. ug/Kg
Bromoform <39000. ug/Kg
Bromomethane <39000. ug/Kg
2-Butanone (MEK) <39000. - ug/Kg
Carbon Disul fide «<39000. ug/Kg
Carbon Tetrachloride «<39000. ug/Kg
Chlorobenzene <39000. ug/Kg
Chloroethane <39000. ug/Kg
2-Chlorcethylvinyl ether <39000. ug/Kg
chloroform <39000. ug/Kg
Chloromethane <39000. ug/Xg
Dibromochloromethane <39000. ug/Kg
1,2-Dichlorcbenzene <39000. ug/Xg
1,3-Dichlorobenzene <39000. ug/Xg
1,4-Dichlorobenzene <39000. ug/Kg
1,1-Dichloroethane <39000. ug/Kg
1,2-Dichloroethane <3%9000. ug/Kg
1,1-Dichloroethene <39000. ug/Xg
trans-1,2-Dichloroethene <390C0. ug/Kg
1,2-Dichloropropane <39000. ug/Kg
¢cis~1,3-Dichloropropene <39000. ug/K3
trans-1,3-Dichloropropene <3%000. ug/Xg
Ethylbenzene 58G000 ug/Kg
2-Kexanone <3%000. ug/Xg
4-Methyl-2-pentanone (MI1BK 71000 ug/Kg
Methylene Chloride <39000. ug/Kg
Styrene <3%000. ug/Kg
1,1,2,2-Tetrachloroethane <39000. ug/Kg
Tetrachloroethene 210000 ug/Kg
Toluene 990000 ug/Kg
1,1,1-Trichloroethane <39000. ug/Xg
1,1,2-Trichioroethane <39000. ug/Xg
Trichloroethene <39000. ug/Xg
Trichlorofluoromethane <39000. ug/Xg
Vinyl Acetate <39000, ug/Ka
Vinyl Chioride <39000. ug/Kg
m-Xylene 2300c00 *  ug/Kg
o-Xylene 980000 ug/Kg
p-Xylene <39000. *  ug/Kg

* N snd P xylenes co-elute. The reported result is either one, the ather or a combination of the two
isomers.



Report Date: 01/29/1993

Report To: Vapex Envirormental Tech

Project: Pre-Test Analyses

Sample ID: NUTRIENT-1

NET Sample No: 71144

Parameter

NET Cambridge Division

NET Job No: §3.00087

Date Rec’d: 01/15/1993

Analysis

Date Analyst

TCL Acid/Base/Neutra(s 8270 S

Acenaphthene
Acenaghthylene

Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b)Fluoranthene
Benzo(g,h,i)Perylene
Benzo(k)Fluoranthene
Benzoic Acid

genzyl Alcohol
4-Bromophenyl -phenylether
Butylbenzylphthalate
4-Chloro-3-Methylphenol
4-Chloroaniline
bis(2-Chloroethoxy)Methane
bis(2-Chloroethyl)Ether
bis(2-Chlorcisopropyl)Ether
2-Chloronaphthal ene
2-Chiorophenol
4-Chioropheny(-phenylether
Chrysene
Di-n-Butylphthalate
Di-n-Octyl Phthalate
Dibenz(a, h)Anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorcbenzene
3,37-Dichlorobenzidine
2,4-Dichlorophenol
Diethyiphthalate

Dimethyt Phthalate
2,4-Dimethyiphenol
4,6-Dinitro-2-Methylphenal
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
bis(2-Ethylhexyl)Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyc|opentadiene
Hexachloroethane
Indeno(1,2,3-cd)Pyrene
lsophorone
2-Methyinaphthalene

ANALYTICAL REPORT
Result Units
<9000. ug/Xg
<9000. uvg/Xg
<9000. ug/Xg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9004. ug/Kg
<9000, ug/Kg
80000 ug/Kg
<9000. vg/Kg
<9000, ug/Xg
<9000. ug/Kg
<9000, ug/Kg
<9000. ug/Kg
<9000. ug/xg
<9000, ug/Xg
<9000. ug/Kg
<9000. ug/Kg
350000 ug/Xg
<9000. ug/Xg
<9000. ug/Xg
<9000. ug/Xg
20000 ug/Kg
<9000. ug/Kg
<9000, ug/Kg
<9000. ug/Xg
<9000. ug/Xg
<9000. ug/Kg
40000 ug/Kg
30000 ug/Xg
<9000, ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000, ug/Kg
610000 ug/Xg
<9000, ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Xg
<9000. ug/Xg
<9000. ug/Kg
<9000. ug/Xg
130000 ug/Xg
93000 ug/Kg

01/25/1993 edl



Report Date: 01/29/1993

Report To: Vapex Envirormental Tech

Project: Pre-Test Analyses

Sample [D: NUTRIENT-1

NET Sampie No: 71144

Parameter

NET Cambridge Division

NET Jcb No: 93.00087
Date Rec’d: 0171571993
Analysis

Date Analyst

2-Methylphenol
4-Methylphenol
N-Nitroso-di-n-Propylamine
N-Nitrosodimethylamine
N-Nitrosodiphenylamine
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenot
4-Nitrophenol
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichiorophenol

ANALYTICAL REPORT
Result Units
10000 ug/Xg
40000 ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
230000 ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Xg
<9000. ug/Kg
<9000. ug/Kg
<9000 ug/Kg
<9000 ug/Xg
<9000. vg/Kg
<9000 ug/Xg
<9000. ug/Kg

01/26/1993 cdl



NET Cambridge Division

ANALYTICAL REPORT

Report Date: 01/29/1993

Repart To: Vapex Envirormental Tech NET Job No: 93.00087

Project: Pre-Test Analyses Date Rec’d: 01/15/1993

Sample ID: KILLED-1

I3
NET Sample No: 71145
Analysis

Parameter Result Units Date Analyst
TCL Volatiles by GC/MS 8240 S
Acetone <38000. ug/Kg 0172271993 dhg
Benzene <38000. ug/Kg
Bromodichlorcmethane <38000. ug/Kg
Bromoform <38000. ug/Kg
Bromomethane <38000. ug/Kg
2-Butanone (MEK) <38000. ug/Kg
Carbon Disulfide <38000. ug/Kg
Carbon Tetrachloride <38000. ug/Kg
Chlorobenzene <38000. ug/Kg
Chloroethane <38000. ug/Kg
2-Chloroethylvinyl ether <38000. ug/Kg
Chloroform <38000. ug/Kg
Chloromethane <38000., ug/Xsg
Dibromochloromethane <38000. ug/Kg
1,2-Dichlorobenzene <38000. ug/Xg
1,3-Dichlorobenzene <38000. ug/Xg
1,4-Dichlorobenzene <38000. ug/Xg
1,1-Dichloroethane <38000., ug/Xg
1,2-Dichloroethane <38000. ug/Xg
1,1-Dichloroethene «<38000. ug/Kg
trans-1,2-Dichioroethene <38000. ug/Xg
1,2-Dichloropropane <38000. ug/Xg
cis-1,3-Dichloropropene <38000. ug/Kg
trans-1,3-Dichloropropene <38000. ug/Kg
Ethylbenzene 590000 ug/Xg
2-Hexanone <38000. ug/Xg
4-Methyl{-2-pentsnone (MIBK 78000 ug/Kg
Methyiene Chloride <38000. ug/Xg
Styrene <38000. ug/Kg
1,1,2,2-Tetrachloroethane <38000. ug/Kg
Tetrachloroethene 210000 ug/Kg
Toluene 1000000 ug/xXg
1,1,1-Trichlorcethane <38000. ug/Kg
1,1,2-Trichloroethane «<38000. ug/Xg
Trichloroethene <38000. ug/Xg
Trichlorofluoromethane <38000. ug/Kg
Vinyl Acetate <38000. ug/Kg
vinyl Chioride <38000. ug/Xg
m-Xylene 2300000 *  wg/Ks
o-Xylene 980000 ug/xXg
p-Xylene <38000. *  ug/Kg

* 4 and P xylenes co-elute. The reported result is either one, the other or 2 combination of the two
isomers.



Report Date: 01/29/1993

Report To: Vapex Environmental Tech

Project: Pre-Test Analyses

Sample ID: KJLLED-1

NET Sample No: 71145

Parameter

NET Cambridge Division
ANALYTICAL REPORT

Result

TCL Acid/Base/Neutrals 8270 S

Acenapnthene
Acenapnthylene

Anthracene
Benzo(a)Anthracene
Benzo(a)Pyrene
Benzo(b}Fluoranthene
Benzo(g,h, i }Perylene
Benzo(k)Fluoranthene
Benzoic Acid

Benzyl Alcohol
4-Bromophenyl -phenytether
Butylbenzylphthalate
4-Chloro-3-Methyiphenol
4-Chlorosniline
bis(2-Chlorocethoxy)Methane
bis(2-Chloroethyl YEther
bis(2-Chloroisopropyl)Ether
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl-phenylether
Chrysene
0i-n-8utylphthalate
Di-n-Octyl Phthalate
Dibenz{a, h)Anthracene
Dibenzofuran
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3’-pichlorcbenzidine
2,4-Dichlorophenol
Diethylphthatate

Dimethyl Phthalate
2,4-Dimethylphenol
4,6-Dinitro-2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
bis(2-Ethylhexyl)Phthalate
Fluorsnthene

Fluorene
Hexach{orobenzene
Hexach{orobutadiene
Hexach{orocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)Pyrene
1sophorone
2-Methylnaphthalene

<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Xg
<«9000. ug/Xg
<9000. ug/Xg
<9000. vg/Kg
<9000. vg/Kg
<9000. ug/Ksg
90000 ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Xg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
400000 ug/Xg
«9000. ug/K3
<9000. ug/Kg
<9000. ug/K3
20000 ug/K3
<9000. ug/Kg
<9000. ug/Xg
<9000. ug/Kg
<9000, ug/Xg
<9000, ug/Xg
50000 ug/Xg
30000 vg/Xg
<9000. ug/Kg
<9000. ug/Xg
<9000. ug/Kg
<9000, ug/Kg
4690000 ug/Kg
<9000, ug/Kg
<9000, ug/Kg
<9000, ug/Kg
<9000, ug/xg
<9009. ug/Xg
<9000. vg/Xg
<9000. vg/Kg
130000 ug/Xg
97000 ug/Kg

NET Job No: 93.00087
Date Rec’d: 01/15/1993
Analysis
Date Analyst
0172671993 edl



Report Date: 01/29/19%3

Report To: Vapex Envirormental Tech

Project: Pre-Test Analyses

Sarple [0: KILLED-1

MET Sample No: 71145

Parameter

NET Cambridge Division

NET Job No:

Date Rec’d:

Analysis
Date

93.00087

01/15/1993

Analyst

2-Methylphenol
4-Methylphenol
N-Nitroso-di-n-Propylamine
N-Nitrosodimethylamine
N-Nitrosodiphenytamine
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Ritrosniline
Nitrobenzene
2-Nitrophenol
4-Ritrophenotl
Pentachlorophenol
Phenanthrene

Phenol

Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophencot
2,4,6-Trichlorophenol

ANALYTICAL REPORT
Result Units
10000 ug/Xg
50000 ug/Xg
<9000, ug/Xg
<9000. ug/Xg
<9000. ug/Xg
250000 ug/Xg
<9000. ug/Xg
<9000. ug/Xg
<9000, ug/Kg
<9000, ug/Kg
<9000. ug/XKg
<9000. ug/Kg
<%000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<%000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg
<9000. ug/Kg

01/25/1993
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NET Cambridge Division
QUALITY CONTROL DATA

Report To: Vapex Envirormental Tech NET Job wo: §3.00087

Project: Pre-Test Analyses Report Date: 01/29/1993

Matrix Spike/Matrix Spike Duplicate Results

Spike Sample ns ns X nsD MSD X
Compound Amount Resutt units Result Recovery Result Recovery RPD
Phenol 3000 <200. we/Kg 2720 90.70 2730 §2.70 2.20
Pyrene 2000 2000 ug/Xg 3080 54.00 3280 6=.00 16.90
1,2,4-Trichlorobenzene 2000 <200, ug/Xs 1940 $7.00 2080 106.00  6.90
2,4,5-Trichiorophenol 0.0 <200, ug/Xg 0.00 0 0.00 [¢] 0
2,4,6~Trichiorophenoc! 0.0 <200, we/Xg 0.00 0 0.00 0 0

NOTE: Date reported for spiked samples were snsiyzed in the same batch, but may not pecessarily
be thet of your sample.



NET Cambridge Division
QUALITY CONTROL DATA

Report To: Vapex Envirormental Tech NET Job No: §3.00087

Project: Pre-Test Analyses Report Date: 01/29/1993

Matrix Spike/Matrix Spike Duplicate Results

Spike Sanple us NS X ”SD ®So X

Compound Amount Result Units Result Recovery Result Recovery RPD
2-Chiorophenol 3000 <200. ug/Kp 2780 §2.70 3040 101.30 &.80
&-Chiorophenyl -phenylether 0.0 <200. vp/K9 0.00 0 0.00 0 0
Chrysene 0.0 900 vg/Kg 0.00 0 0.00 0 0
Di-n-Butyiphthalate 0.0 <200. w/Kg c.00 0 0.00 0 0
Di-n-Octy( Phthalate 0.0 <200, ug/kg 0.00 0 0.00 ¢ s
Dibenz(a, h)Anthracene 0.0 <200. ug/Kg 0.00 0 0.00 0 0
Dibenzofursn 0.0 <200, ug/Kg 0.00 0 0.00 ] 0
1,2-Dichlorobenzene 0.0 <200. us/Kg 0.00 0 €.00 0 c
1,3-Dichlorobenzene 0.0 <200. ug/Kg 0.00 0 0.00 0 0
1,4-Dichlorobenzene 2000 <200, w/Kg 1800 90.00 1780 89.00 1.10
3.3/-pichlorobenzidine 0.0 <200, vg/Kg 0.00 0 0.00 0 0
2.4-Dichlorophenol 0.0 <200, ug/Kg 0.00 0 0.00 0 0
Diethylphthalete 0.0 <200, ug/Kg 0.00 o] 0.00 0 0
Dimethyl Phthalate 0.0 <200. ug/Kp 0.00 0 0.00 [} ¢
2.4-Dimethylphenol 0.0 «<200. ug/Kg c.00 0 0.00 0 0
4,6-Dinitro-2-Nethylphenol 0.0 <200. ug/Kg 0.00 0 0.00 0 o
2,4-Dinitrophenol 0.0 <200. ug/Kg 0.00 0 0.00 e ¢
2,4-Dinitrotoluene 2000 <200. ug/Kg 1140 57.00 1620 1.00 3..80
2,6-Dinitrotoluene 0.0 <200. wg/Kg 0.00 0 0.00 o 0
bis(2-Ethylhexyl}Phthalste 0.0 «200. ug/Kg 0.00 0 0.00 0 [¢}
Fluoranthene 0.0 2000 ug/K9 0.00 0 0.00 0 0
Fluorene 0.0 <200, ug/Kg 0.00 0 c.o00 ] c
Hexachlorobenzene c.0 «200. ug/Xsg c.00 0 C.00 0 c
Kexachlorobutadiene 0.0 <20C. ug/Xg 0.00 0 0.00 C 4}
Hexachlorocyclopentadiene 0.0 <200. ug/Xg ©.00 0 0.00 0 o]
Kexachioroethane 0.0 <200. ug/Kg 0.00 1} .00 4} 0
Inceno(1,2,3-cd)Pyrene 0.0 400 ug/Kg .00 0 0.00 0 0
1sophorone 0.0 <20C. vg/Kg C.00 D C.00 0 C
2-Methyinsphthalene 0.0 «200. ug/Ks 0.0¢C 0 €.00 0 0
2-Methylphenol c.o <20C. ug/Xs 0.00 0 Cc.00 0 C
4-methy{phenol c.0 <20¢. uR/K¢ 0.00 0 0.00 0 ¢
N-Ritroso-di-n-Propylamine 2000 <200. ug/Ksg 1760 88.00 1760 82.0C c.co
N-Nitrosodimethylamine 0.0 <200, ug/Xg c.00 0 0.00 0 [
N-Nitrosodiphenylamine c.0 <202, vg/Kg c.0¢ 4] 0.00 C ¢
Naphthalene 0.0 <200. ug/Ks .00 0 0.00 o] ¢
2-Nitroaniline 0.0 «200. ug/Ksg .00 0 0.00 0 t
J-Nitroaniline 0.0 <20C, ug/Kg 0.00 o] .00 o] C
L-Mitroaniline 0.0 <200. ug/Xs 0.00 0 0.00 c ¢
Nitrobenzene c.0 <200. ug/Kg £.00 0 0.00 o] 0
2-Nitropheno! c.0 <200. w/Ks 0.00 0 c.00 0 c
L-Nitrophenol 3000 «20C. ug/Ks 560 18.70 2320 77.30 122.12
Pentachloropnenc! 3000 <20C. wg/K§ 760 25.30 2020 67.30 c.7C
Phenanthrene 0.0 900 ug/Kg c.00 0 0.00 C 0

NOTE: Dste reported for spiked samples were snsiyzed in the same batch, but may not necessarily

be that of your samole.



NET Cambridge Division
QUALITY CONTROL DATA

Report To: Vvapex Envirorments! Tech XE7 Job No: 93.00087

Project: Pre-Test Analyses Report Date: 01/29/1993

matrix Spike/Matrix Spike Duplicate Results

Spike Sample H ns X nso uSs X
Compound Amount Result Units Result Recovery Result Recovery R®PD
Hexachlorocyclopentadiene 0.0 <200. ug/Kg 0.00 0 0.00 0 0
Nexachloroethane 0.0 <200. ug/Kg 0.00 ¢4 0.00 0 0
Indeno(1,2,3-cd)Pyrene 0.0 <200, ug/Kg 0.00 0 0.00 0 0
1 sophorone 0.0 <200. ug/Ks 0.00 0 0.00 o 0
2-Methylnaphthsalene 0.0 <200. ug/Kg 0.00 0 0.00 0 [+]
2-Methylpheno! 0.0 <200. w/Kg 0.00 0 0.00 0 ]
&-Nethylphenol 0.0 <200. ug/Kg 0.00 ¢ 0.00 0 0
N-Nitroso-di-n-Propylamine S0 <200. ug/Xg 45 ©0.00 48 96.00 6.50
N-Nitrosodimethylamine 0.0 <200. ug/Kg 0.00 0 0.00 0 0
N-Nitrosodiphenylamine 0.0 <200. vg/Ks 0.00 0 c.00 o 0
Naphthalene 0.0 <200. ug/Kg 0.00 0 0.00 0 0
2-Nitroaniline 0.0 «200. ug/Kg 0.00 0 0.00 0 ]
3-Nitrosniline 0.0 <200. ug/Kg 0.00 0 0.00 0 0
LeNitrosniline 0.0 <200. ug/Kg 0.00 0 0.00 0 0
Nitrobenzene 0.0 <200. ug/Ks§ 0.00 0 0.00 0 0
2-Nitrophenol 0.0 <200, ug/Kg c.00 0 0.00 0 0
4-Nitrophenol 75 <200. ug/Xs 38 50.70 L0 £3.30 £.0C
Pentachicrophenol 75 <200. ug/Xg 36 48.00 28 37.30 28.10
Phenanthrene 0.0 <200, ug/Ks c.00 0 c.00 C Y
Phenol 75 <200. ug/Kg 70 93.30 70 $3.3C €.00
Pyrene 50 <200. ug/Kg 59 118.00 52 104.00 12.60
1,2,4-Trichlorobenzene 50 <200, ug/Ks 48 96.00 & €s.0¢ z.iC
2,4,5-Trichlorophencl 0.0 <200, ug/Ksg 0.02 0 0.00 ] [+
2,4,6-Trichlorophenol 0.0 <200, ug/Kg c.00 0 0.00 c 0
TCL Acid/Bsse/Neutrals 8270 S
Acenaphthene 2000 <200, ug/Kg 200C 100.00 2220 141.0C  10.48
Acenaphthylene c.0 200 uvg/Kg 0.00 o] 0.00 o [
Anthracene c.c <200. ug/Kg 0.00 0 c.0C c c
Benzo(a)Anthracene c.C 600 ug/Kg 0.09 0 C.C0 [o} 4}
Benzo(a)Pyrene 0.0 700 ug/Kg 0.00 0 c.00 0 c
Benzo(b)Fluoranthene 0.0 BOO ug/Kg 0.00 0 0.00 o] o}
Benzo(g,h,i)Perylene 0.0 400 ug/Kg 0.C0 0 0.00 o] c
Benzo(k)Ffluoranthene 0.0 700 vg/Kg 0.00 o] 0.00 c ¢
Benzoic Acid c.0 <200. ug/Kg 0.00 0 0.00 c 0
Benzyl Alcohol 0.0 <2C0. ug/Kg C.00 0 0.00 0 0
&-Bramopheny| -phenylether c.0 «200. ug/Kg 0.00 0 0.00 c ¢
Sutylbenzyiphthalate 0.0 <20C. ug/Kg 0.00 o] C.o0 ¢} c
&-Chloro-3-methylphenol 3000 «20C. ug/Kg 2660 88.70 3000 1CC.00 15,80
&-Chlorosniline 0.0 <200, ug/Kg 0.00 0 0.00 ¢ ¢
bis(2-Chloroethony)}Methane 0.0 <20C. ug/Kg 0.00 0 0.00 C o
bis(2-Chioroethyl)Ether c.o <20C. ug/Kg ©.0C 0 £.00 o ¢}
bis(2-Chloroisopropyl YEther 0.0 <200, us/Kg c.0C c 0.00 ¢ c
2-Chloronapnthalene 0.0 «200. uwg/K3 0.C o] 0.00 o %

NOTE: Dats reported for spiked samples were analyzec in the same batch, but may not necessarily
be tha: of your sample.



NET Cambridge Division

QUALITY CONTROL DATA
fReport To: Vapex Envirormental T&h NET Job Mo: 93.00087
Project: Pre-Test Analyses Report Date: 01/29/1993

Matrix Spike/Matrix Spike Duplicate Results

Spike Seomole 43 ns X nso s X
Compound Amount Result Units Result Recovery Result Recovery RPD
TCL Acid/Sase/Neutrals 8270 S
Acenaphthene S0 <200. wg/Kg 52 104.00 50 100.00 3.90
Acenaphthylene 0.0 «<200. ug/Kg 0.00 0 0.00 0 0
Anthrecene 0.0 «200. w/Kg 0.00 0 0.00 0 0
Renzo(s)Anthracene 0.0 «200. ug/Kg 0.00 ] c.00 0 0
Senzo(s)Pyrene 0.0 <200. ug/Kg 0.00 [ C.00 0 0
Benzo(b)F luoranthene 0.0 <200. ug/Kg 0.00 0 0.00 0 4
Benzo(g,h,i)Perylene 0.0 <200. ug/Kg 0.00 0 0.00 0 0
Benzo(k)Fluoranthene c.0 <200. ug/Kg 0.00 0 0.00 0 ¢}
Benzoic Acid 0.0 «<200. ug/Kg 0.00 0 0.00 0 0
Benzyl Alcohol c.0 <200. ug/Kg 0.00 0 0.00 0 0 /
& -Bromophenyl -phenylether 0.0 «200. ug/Kg 0.00 0 0.00 0 0
Butylbenzylphthalste c.0 <200. ug/Kg 0.00 0 c.00 0 0
4-Chloro-3-Nethylphenol e «<200. ug/Kg Y4 96.00 74 98.70 Z.80
4-Chlorcenidine 0.0 <200. ug/Kg 0.00 0 0.00 0 0
bis(2-Chloroethoxy)Methane 0.0 «<200. ug/Ks 0.00 (4] c.00 [¢} 5}
bis(2-Chloroethyl )Ether c.0 <200. ug/Kg 0.00 0 0.00 0 c
bis(2-Chloroisopropyl)Ether 0.0 «<200. ug/Kg 0.00 0 0.00 o] o}
2-Chloronaphthalene c.0 <20C. ug/Xg 0.00 0 0.00 0 o]
2-Chiorophenol 75 <200, wg/Kg 73 97.30 7% 98.70 1.40

&-Chiorophenyl-phenylether €.0 <200, ug/Kg €.02 s c.oc 0 o]
Chrysene c.0 <202, ug/Xg 0.00 ¢ c.00 ] o
Di-n-Butylphthalate c.0 <200. ug/Kg 6.00 0 0.00 0 o
Di-n-Octyl Phthalate C.0 <200. ug/Xg 0.co 0 0.00 0 o}
Dibenz(a, h)Anthracene c.0 <20C. vg/Kg 0.00 0 0.00 o c
pibenzofuran 0.0 <20C. ug/Kg 0.00 0 c.00 0 c
1,2-Dichlorobenzene 0.0 <200. ug/Kg £.00 o] .00 0 ¢}
1,3-Dichiorobenzene c.0 «200. ug/Kg C.0o 0 c.00 0 C
1,4-Dichlorobenzene S0 <200. ug/Kg 45 90.00 L8 96.00 6.50
3,3/~pichlorobenzidine 0.0 <209. ug/Kg 0.00 0 0.00 ) c
2,6-Dichlorophenot 0.0 «<200. ug/Kg 0.00 0 €.00 C c
Diethylphthatlate 0.0 <20C. ug/Kg 0.00 0 0.00 o o
Dimethyl Phthalste C.C <200. ug/Kg 0.02 0 0.00 0 c
2,6-Dimethylphenol 0.0 <200, ug/Xs c.co o] 0.00 o} C
4,6-Dinitro-2-Methyiphenol 0.0 «2CC. ug/Kg c.00 0 0.00 0 ¢
2,4-Dinitrophencl c.0 <20C. ug/Kg 0.cc 0 0.00 0 ¢
2,4-Dinitrotoluene 50 «200. ug/Kg s 60.00 10 60.00 £.02
2,6-Dinitrotoluene 0.0 «200. ug/Kg c.00 0 C.00 o c
bis(2-Ethylhexyl)Phthalate c.0 «202. ug/Xg c.ct 0 C.00 o C
Fluoranthene 0.0 200 ug/K5 g.cc 0 0.00 ¢ ¢
Fluorene 0.0 «22C. ug/Kg c.oC 0 0.00 Y C
Nexachlorobenzene c.¢ <202, ug/Kg 6.Co o] 0.00 0 G
Hexachlorobutadiene c.0 <20C. ug/Kg C.Co 0 ¢.00 ¢} ¢

NOTE: Data reported for spiked samoles were analy:ed in the same batch, but may not necessarily
be that of your sample.



NET Cambridge Division
QUALITY CONTROL DATA

Report To: Vepex Emira—nﬁul Tech NET Job Ne: 93.00087
Project: Pre-Test Ansiyses Report Date : 01/29/1993

Method Blank Anslysis Dsts

- Run Run Analyst
Test Name Result Units Batch Date Initials
N-Nitrosodiphenylamine <40 ug/Kg 178 01/26/1993 jcg
Nephthalene <0 ug/Kg 178 01/26/71993 jcg
Nitrobenzene <0 ug/Xg 178 01/26/1993 jes
2-Nitrophenol <0 we/Kg 173 0172671993 jeg
4&-Nitrophenol <0 ug/Kg 178 0172671993 jeo
pentachlorophenol . <%0 vg/Kg 178 01/26/1993 jcg
Phensnthrene <40 we/Xg 173 01/26/1993 jeg
Phenol <40 up/Kg 178 01/2671993 jcg
Pyrene <40 ug/Kg 178 0172671993 jeg
1,2,4-Trichlorobenzene <40 ug/Xg 3 0172671993 jcg

2,4,6-Trichloraophenol <0 ug/Xg 178 0172671993 jeg



NET Cambridge Division

QUALITY CONTROL DATA
Report To: Vapex Envirormental Tech NET Job No: §3.00087
Project: Pre-Test Analyses Report Date : 01/29/1993

Method Blank Analysis Dats

N RuUN Run Aralyst
Test Name Result Units Batch Date Initisls
TCL Acid/Base/Neutrals 8270 S
2-Fluorophenol 80 X recov. 178 01/26/1993 jcs
Phenol-cS 86 X recov. 178 0172671993 ico
2,4,6-Tribromophenol 75 X recov, 178 01/26/1993 jeg
2-Fluorobiphenyl 9L I recov. 172 0172671993 jcg
Nitrobenzene-d15 103 X recov. 178 01/26/1993 jcg
p-Terphenyl-dié 105 % recov. 178 01/2671993 jcg
Acenaphthene <40 ug/Kg 178 04/26/1993 Jjcg
Acenaphthyl ene <0 ug/Kg 178 01/26/1993 jeg
Anthracene <40 ug/Kg 178 01/26/1993 jcp
Benzo(a)Anthracene <40 ug/K9 178 0172671993 jes
Benzo(a)Pyrene <40 ug/Kg 178 0172671993 jep N
Senzo(b)Fluoranthene <40 vg/Kg 178 01/26/71993 jcg
Benzo(g,h, i )Perylene <%0 ug/Xg 178 01/26/1993 jep
Senzo(k)Fluoranthene <0 ug/Xg 178 0172671993 jcg
4 -Bromophenyl -phenyiether <%0 ug/Kg 178 0172671993 jeg
Butylbenzylphthalate <%0 ug/Kg 178 0172671993 jcg
4-Chloro-3-methylphenol <%0 ug/Kg 178 0172671993 jcg
bis{2-Chloroethoxy)Methane <40 ug/Kg 178 0172671993 jcg
bis(2-Chloroethyl }Ether <0 ug/Kg 178 01/26/1993 jecg
bis(2-Chiloroisopropyl )Ether <40 ug/Kg 178 0172671993 jes
2-Chloronaphthalene <40 ug/Kg 178 0172671993 jcg
2-Chilorophenol <40 ug/Kg 178 0172671993 jcg
4-Chiorophenyl-phenylether <40 ug/Kg 178 01/26/1993 )cs
Chrysene <40 ug/Kg 178 01/26/1993 jes
Di-n-Butylphthatste <40 ug/Kg 17e 01/26/1993 jcg
Di-n-Octy!l Phthalate <40 ug/Ks 178 0172671993 jecg
Dibenz(s, h)Anthracene <0 ug/Xg 178 0172671993 jcs
1,2-Dichlorobenzene <0 ug/Xg 172 0172671993 jeg
1,3-Dichlorobenzene <40 ug/Kg 178 01/26/1993 jcg
1,4-Dichlorobenzene <40 ug/Kg 178 0172671993 jcg
3,3'-Dichlorobenzidine <40 ug/Xg 178 01/26/1993 jes i
2,4-Dichlorophenol <40 ug/Xg 178 0172671993 jeg
Diethylphthalate <60 ug/Xg iTE 01/26/1993 jcs
Dimethyl Phthalate <40 ug/Kg 178 0172671993 jcs
2,4-Dimethylphenol <0 ug/K9 178 0172671993 jeg
&,6-Dinitro-2-Rethyiphenol <0 ug/Xg 178 01/26/1993 jcg
2,4-Dinitrophenol <40 ug/Xg 178 0172671993 jeg
2,4-Dinitrotoluene <0 ug/Kg 178 01/26/1993 jeg
2,6-Dinitrotoluene <40 us/Kg 178 0172671993 jes
bis(2-Ethylhexy!)Phthalate <0 ug/Kg 178 0172671993 jcg
Fluoranthene <0 vs/K§ 178 01/2671993 jcg
Fluorene <20 us/Kg 178 0172671993 jce
Nexscnlorobenzene <0 ug/Kg 178 01/2671993 jcp
Nexschiorobutadiene <40 vg/Kg 178 01/26/1993 jcsg
Hexachlorocyclopentaciene <40 ug/Xg 178 01/26/1993 jcg
Hexachloroethane <l0 ug/Kg 17 01/26/1993 jcs
Indeno(1,2,3-cd)Pyrene <0 ug/Kg e 01/26/1993 jeg
1sophorone <40 ug/Kg 178 C1/2671993 jeg
N-Nitroso-di-n-Propylamine <0 ug/Kg 178 01/26/1993 jeg

N-Nitrosodimethy{amine <0 ug/Kg 178 0172671993 jcg



NET Cambridge Division

QUALITY CONTROL DATA
Report To: Vapex Ervirormental Tech NET Job No: 93.00087
Project: Pre-Test Arslyses Report Date : 01/29/1993

methoc Blank Analysis Dete

- Run RuN Anaiyst
Test Name Result Units Batch Date Initials
TCL volatiles by GC/MS 8240 S
Bromof l uorobenzene 101 % recov. 107 0172071993 nfw
1,2-Dichloro¢thlne-d‘ 103 X recov. 307 01/20/1993 wtw
Toluene-d8 103 % recov. 3c7 0172071993 niw
Acetone «250. ug/Kg 307 0172071993 mtw
Benzene «25C. ug/Kg 307 01/20/1953 ofw
Bromodichloromethane <250. ug/Kg 3c7 01/2071993 mfw
Bromoform «250. ug/Xg 307 01/20/1993 nfw
Bromomethane <250, ug/Kg 307 01/20/1993 nfw
2-Butanone (MEK) <25C. ug/Kg 307 01/20/1993 wrfw
Carbon Disulfide <250. ug/Kg 3197 01/20/1993 mfw
Carbon Tetrachloride <250. ug/Kg 307 01/20/1993 mfw
Chlorobenzene «250. ug/Ks 307 0172071993 mfuw
Chioroethane <250. ug/Kg 307 01/20/1993 nfw
2-Chloroethylvinyl ether <250. ug/K§ 307 0172071993 mfw
Chloroform | <250. ug/Kg 307 0172071993 [ 31"
Chloromethane <250. ug/X§ 3057 0172071993 mfw
pibromochloromethane <250. ug/Kg 307 01/20/1993 mfw
1,2-Dichlorobenzene <250. ug/Xg 307 01/20/1993 miw
1,3-Dichlorobenzene «250. ug/XK§ 307 0172071993 ntw
1,4-Dichlorobenzene <250. ug/Kg 307 0172071993 méw
1,1-Dichloroethane <250. ug/Ksg 357 0172071993 mfw
1,2-Dichloroethsne <25C. ug/K§ 37 04/20/19%3 mfw
1,1-Dichloroethene <250. ug/Kg 357 0172071993 mfu
trans-1,2-Dichloroethene <250. ug/Ke 337 01/20/1993 mfw
1,2-Dichloropropane <25C. ug/K§ 397 0172071993 méw
cis-1,3-Dichloropropene <250. ug/Kg§ 337 04720/1993 miw
trans-1,3-Dichloropropene <258, ug/Kg 357 £1/20/19%3 mfw
Ethylbenzene <25C. ug/Ks 307 04/20/19¢3 mtw
2-Hexanone «25C. ug/Kg 7 0172071953 mfw
4-Methyl-2-pentanone (MIBK <25C. ug/K¢ 307 01/20/1993 méw
methylene Chlorice «25C. ug/Kg 307 01/20/1993 mfw
Styrene <250, ug/Ksg 307 0172071993 miw
1,1,2,2-Tetrachloroethane <250, ug/Kg 307 01/20/1993 mfw
Tetrachloroethene <250. ug/Kg 307 0172071993 mtw
Toluene «250. ug/Ks 107 0172071993 mnfw
1,1,1-Trichloroethane <25C. ug/Kg 307 0172071993 mfw
1,1,2-Trichloroethane <250. ug/Kg 3c7 0172071993 mfw
Trichloroethene <25C. ug/Xs o7 01/2C/719%3 mfw
Trichloroftuoromethane <«25C. ug/Ks 37 01/20/19%3 miw
vinyl Acetate <258, ug/Xg 397 £1/20/19¢3 méw
vinyl Chlorice <25C. ug/K§ 7 01/20/1993 niw
m-Xylene <25C. ug/Xsg 357 £1/20/1953 nfw
o-Xylene «25C. ug/Ks 307 0172071993 mfw

p-Xylene <250. uG/Kg 307 0172071993 niw



NET Cambridge Division
QUALITY CONTROL DATA

Report To: Vapex Environmental Tech NET Job Wc: §3.00087
Project: Pre-Test Anslyses Report Date : (1/29/1993

Method Blank Analysis Data

- RUN Run Anatyst
Test Name Result units Batch Date Initials
TCL Volatiles by GC/MS 8248 S
sromof luorobenzene 98 X recov. 306 01/21/1993 dhg
1,2-Dichloroethsne-de 97 % recov. 306 0172171993 dhg
Toluene-d8 102 X recov. 306 0172171993 dng
Acetone 680 . ug/Xg 306 0172171993 dhg
Benzene <250. ug/Kg 306 0172171993 dhg
8romodichloromethane «250. ug/Kg 306 01/2171993 dhg
gromoform <250. ug/Kg 306 0172171953 dhg
Bromomethane <250. ug/Kg 306 01/21/1993 dhyg
2-Butanone (MEK) <250. ug/Xg 306 0172171993 dnhg
Carbon Disulfide <250. ug/Xg 306 0172171993 g
Carbon Tetrachloride <250. up/Kg 306 0172171993 dhg W,
Chlorobenzene <25C. ug/Kg 306 01/21/71993 dhg
Chloroethane «250. ug/Kg 306 0172171993 dhg
2-Chioroethylvinyl ether «<250. ug/Kg 306 0172171993 ahg
Chloroform . <250, ug/Xg 306 0172171993 dhg
Chloromethane «250. ug/Ks 306 0172171993 chg
pibromochloromethane «250. ug/Kg 306 0172171993 dhg
1,2-Dichlorobenzene <250. ug/Ks 306 01/21/1993 dhg
1,3-Dichlorcbenzene <250, ug/Kg 306 0172171993 chg
1,4-Dichlorobenzene «25C. ug/Kg 306 0172171993 dhg
1,1-Dichlorocethane <250, ug/Xg 306 01/21/1993 chg
1,2-Dichloroethane <250, ug/Kg 306 0172171993 dhg
1,1-Dichloroethene «250. ug/Kg 306 0172171993 dhg
trans-1,2-Dichloroethene <25C. ug/Kg 306 0172171993 chp
1,2-Dichloropropane <250, ug/Xg 306 01/21/1993 dhg
cis-1,3-Dichloropropene <250. ug/Kg 206 01/21/1993 dhg
trans-1,3-Dichioropropene <250. ug/Kg 336 0172171993 dhg
Ethylbenzene <25C. ug/Kg 306 0172171993 chyg
2- Hexanone <250. ug/Xg 306 0172171993 dhg
4-Methyl-2-pentanone (M1BK «250. ug/Kg 306 0172171993 dhg
Methylene Chlorice <25C. ug/Kg 306 0172171993 g
Styrene <252, ug/Kg 306 01/21/71993 dhg
1,1,2,2-Tetrachloroethane <25C. ug/K§ 306 0172171993 dhg
Tetrscnioroethene <250. us/Kg 306 0172171993 dhg
Toluene <250. ug/Kg 306 01/2171993 dhg
1.1,1-Trichioroethane «250. ug/Kg 306 01/21/1993 dng
1,1,2-Trichloroethane <250. ug/Xg 306 01/21/71993 dhg
Trichioroethene «250. ug/Kg 306 0172171993 dhg
Irichlorofluoramethane <«250. ug/Xg 306 01/2171993 ahg
Vinyl Acetate «25C. ug/Kg 306 0172171993 dnhg
viny! Chlorioe <252, ug/Kg 306 04/721/719%3 dhg
m-Xylene <25C. ug/K§ 306 0172171993 dhg
o-Xylene <25C. ug/Kg 306 0172171993 dhg

p-Xylene «25¢C. ug/Kg 306 172171993 dhg
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NET Cambridge Division

"QUALITY CONTROL DATA

Client: Vapex Envirormental Tech

Project: Pre-Test Analyses

Abbrevisted Surrogate Standard Names:

ss1 ss2 ss3 SS4 585
gromofl 1,2-Dic  Toluene 2-Fluor  Phenol-
samole 1D " NET 1D Matrix  SS1  SS2
CONTROL-1 71143 SOIL DIL DIL
NUTRIENT-1 71164 SOIL DIL DIL
KILLED-1 71145 SOIL DIL DIL
COL-2 START 71146 SOIL pIL  DIL
COL-1 START 71147 SOIL DIL DIL
OFFSITE-COL-START 71148 SOIL DIL DIt
Notes:

NR - This surrogate stangarcd is Not Required.

ss6
2,6,6°7

sSs7
2-Fluor Nitrobe p-Terph

NET Job No:

Report Date: 01/29/1993

Surrogate Stancarc Percent Recovery

$s8 SS9

Percent Recovery

8§84

$55 £S6 Ss7

s$S10
Ss8 SS9
DIL DIl
DIL oIl
DIl DIL
DIL Cit

§3.00087

s$s11

Other versions of this test methoc may use this surrogate stancarc.

Dil - This surrogate stancarc was diluted to below cetectable levels due 10 concentrations of analytes in this sampie.

Complete Surrogate Stancard kames Listed by Analysis:

Pesticide Surrogeste Standards:
Decachi = Decachlorobipnenyl

Volatile Surrogate Stancards:
Bromofl = Bromofluorcoenzene

Drinking Water Methoc 524

Semivolatlile Syrrocate Stsmgares:
2-Fluor (1st) = 2-Fluorooipnenyl
2-Fluor (2ncd) = 2-Fluoropnenol

Herbicides Suyrrogate Standaerd:
2,4-Dic = 2,4-Dichioropnenyl acetic

acid

Cibutyl = Dibutytchlorencate

Phenc!-
Kitrode

Petroleum Hvdrocarbon Fingerprint Surrogate Standarc:

2-Fluor = 2-Fluorobipheny{

para-ie =

1,2-Dizhicroethane-od

= 9,2-Dichiorobenzene-os

Phenol-cé
%itrobenzene-c¢S

para-Terphyny!

Tezrach

Toluene

2,6,6-7
p-Terph

Tetrachlorc-m-xyiene

Toluene-c8

2
P

]
.-
|

,&-Trizromeohenti
erpnenyi
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ANALYTICAL REPORT

Report To: ¥r. John Polonsky
Vapex Environmental Tech
480 Neponset Street
Canton, MA 02021

Project: Envirogen

™
'CST'T}sf

- i —— Y —— - - — . — T S T . —— - e T WD - —— - T o g

03/0¢/18¢3

NET Job Number: £3.00525

National Environmental Testing

NET Atlantic, Inc.
Cambridge Division
12 Oak Park
Bedford, MA 01730



NET Cambridge Division

ANALYTICAL REPORT

Report To:

!

l

|

] Mr, John Polonsky

| Vapex Envirormental Tech
| 480 Neponset Sireet

| Canton, KA (02029

|

1

Repor: Cate: C(3/09/1953

Envirogen

Job Description: Envirogen

Edward A, Lawler
NET Project Manager

SAMPLE

10
NURTIENT T3ITT
CONTROL 73T
KILLED 72279

Collectec By:

Shippec Via:

Airbill No:

This report has been approvec anc certified for release by the following staff.
Project Manager st 617-275-3535 with any questions or comments.

DATE

TAKEN

C2/28/1993
€2/25/1993
C2/2571953

Clifton Chuwn

02618£36556

!
Reported By: |

|
Nationel Envirormental Testing }
MET Atlantic, lmcorporated |
Carbridge Division |
12 Qak Park ]
Bedforc, MA 01730 |

!

NET Job wumDer:
Ciient P.C. No:

NET Client Me:

93.00¢2¢

79670

Please feel free to call the NET

Nnond C -Mﬂw&q

Micheel F. Delaney, Ph.D.
Laboratory Director

Analytical data for the following sanples are inciuced in this data report.

TIME DATE
TAKEN REC'D MATRIX

C2/26/1993 SO
0272671993 solL
02/26/1993 SOIL

Dot~ Test frolyses



NET Cambridge Division

ANALYTICAL REPORT
Report Date: 0370971993
Report To: Vapex Envirormental Tech NET Joo No: 93.00525
sroject: Envirogen Date Rec'd: C2/24/1993
sample 10: KILLED
NET Sample No: 72379
Aralysis
Parameter Result units Date Anslys?

..............................................................................................

EX Acid/Base/Neutrals 8270 S 0370171993 oate 0370171993 Ljs



NET Cambridge Division
ANALYTICAL REPORT
Report Date: 03/09/1993
Report To: Vapex Envirormental Tech MET Jot Nc:  93.00525

Project: Envirogen Date Rec’'d: 02/26/1993

Sample ID: NURTIENT

MET Sample Wo: 72377

Analysis
Parameter Resul? Units Date Analyst
TCL volatiles by Gi/MS B240 S
Acetone <8600. ug/Kg 03/C5/71993 nfw
Benzene <8600. ws/Kg
Bromodichloromethane <8400. 3,74 44
Bromoform <8500. ug/Kg
Bromomethane <8500. ug/Kg
2-Butasnone (MEK) <85600. vg/Kg
Carbon Disulfide <8600. ug/Kg
Carbon Tetrachloride <8500. ug/Kg
Chiorobenzene <8500, vg/Xg
Chloroethane <840C. ug/Kg
2-Chloroethylvinyl ether <8600, vg/Kg
Chloroform <840C. ug/Kg
Chloromethane <850C. ws/Kg
Dibromochloromethane <8600, wy/Kg
1,2-Dichlorobenzene 14000 ug/Ksg
1,3-Dichlorobenzene <8500, ug/KS
1,4-Dichlorobenzene <860C. ug/Kg
1,1-Dichloroethane <84600. w5 /Kg
1,2-Dichloroethane <8400. ug/Ks
1,1-Dichloroethene <850C. ug/K§
trans-1,2-Dichloroethene <8400. us/Kg
1,2-Dichloropropane <8463C. ug/Kg
cis-1,3-Dichloropropene <8500. us/Kg
trans-1,3-Dichloropropene <860C. ws/Ksg
Ethylbenzene <850C. uws/Kg
2-Nexanone <850C. w/Kg
L-Nethyl-2-pentanone (MIEK <840C. ug/Ks
Meznylene Chiorice <860C. ug/Kg
Styrene <860C. ug/Kg
1,1,2,2-Tetrachloroeztrane <86CC. us/Kg
Tetrachioroethene 246000 ug/Kg
Toluene <8500. ws/Kg
1,1,1-Trichloroethane <B&63C. us/KS
1,1,2-Trichloroethane <8400, us/Ks
Trichloroethene <850C. w/Kg
Trichlorofiucromethane <8463C. ve/Kg
vinyl Acetate c. ws/Kg
Vinyl Chlorice <8600, ug/Kg
m-Xylene 180C¢C * ug/Xg
o-Xylene 310830 wg/Kg
p-Xylene <843C. hd uG/Kg

* K anc P xylenes co-elute. The repcriec result is either one, the other or 8
compination of the two isomers,



NET Cambridge Division
ANALYTICAL REPORT
Report Date: C3/09/1993
:part To: Vapex Envirormentsl Tech KET Joo Wo: §3.00525

“-oject: Envirogen Date Rec’c: C[2/25/1993

Sample ID: NURTIENT

€7 sample No: T2377

Aralysis
Parameter Result Units Date Anaiyst
TCL Acic/Base/Neutrails 8270 S
Acenaphthene <7000 uG/KG 03/08/1993 cdl
Acenapnthylene <7000 wg/K¢g
Anthracene <7300 ug/Ks
Benzo(s)Anthracene <7000 us/Kg
Benzo(a)Pyrene <7000 ug/Kkg
Benzo(b)Fluoranthene <7020 us/K§
Benzo(g,h, i)Perylene <7000 wg/Xg
8enzo(k)Fluoranthene <7000 ug/Kg
Benzoic Acid <7000 ug/Kg
Benzyl Alcohol 7000 e /XE
&{-Bromophenyt-phenylether <7000 ug/Kg
Butylbenzylphthatete 20000 ug/Kg
4-Chloro-3-Methyiphenol <7000 ug/Xs
4L-Chlorocaniline <7000 ws/Ks
bis(2-Chloroethoxy)dethane <7000 uvg/Kg
bis(2-Chloroethyl)Ether <7000 ug/Kg
bis(2-Chloroisopropyl)Ether <7000 ug/Xs
2-Chioronaphthalene <7000 ug/Xs
2-Chlorophenol <7000 ug/Kg
4-Chlorophenyl-phenylether <7000 ug/Ke
Chrysene <7000 uG/Kg
Di-n-Butyiphthalste £5000 ug/Kg
Di-n-Octyl Phthalate <700 ug/Ks
Dibenz(a,h)Anthracene <7000 ug/Kg
Dibenzofuran <7000 ug/Kg
1,2-Dichiorobenzene 20000 ug/K§
1,3-Dichiorobenzene <7000 ug/K§
1,4-Dichliorobenzene <7020 ug/K§
3,3'-Dichlorobenzicine <7000 ug/K§
2,4-Dichlorophenc!l <7000 ug/Xg
Diethyiphthalaze <7300 us/Ks
Dimethyl Phthatlste <7000 ug/Kg
2,4-Dimethylphenol <7000 ug/Kg
L,6-Dinitro-2-methylphenol <7000 w/Ks§
2.4+Dinitrophencl <7000 VG/KS
2,4-Dinitrotoluene <7300 ws/Kg
2,6-Dinitrotoluene <7020 we/Ks
bis(2-Ethylhexyl)Pnthalate 7c000 ug/Kg
Fluoranthene <7020 V.72 4
Fluorene <7000 ug/Kg
Kexachlorobenzene <7000 ug/K§
Nexachlorobutadiene <7000 ug/Kg
Hexachlorocyclozentaciene <700C ws/Kg
Hexachloroethane <7000 ug/Ks
Indena(1,2,3-cc)Pyrene <«70C0 ug/Ks
1sophorone 52000 ug/Xg

2-Methylnaphthalene 66000 ug/Kg



NET Cambridge Division

ANALYTICAL REPORT
Report Date: 03/09/1993
Report To: Vapex Envirormental Tech NET Job Wo: 93.00525
Project: Envirogen Date Rec’c: 02/726/1993
sample 1D: NURTIENT
NET Sarple No: 7377
Analysis

pParameter Result units Date Analyst

2-Methylphenol <7000 ug/Ks

4-Methyiphenol <7000 ug/Kg 03/08/1993 cdl

N-Nitroso-di-n-Propylamine <7000 ug/K§

N-Nitrosodimethylamine <7000 ug/K9

¥-Nitrosodiphenylamine <7000 ug/Kg

Naphthalene 140000 ug/Kg

2-Nitroaniline <7000 us/Ks

3I-Nitroaniline <7003 ug/Kg

L-Nitroaniline «700C ug/Kg

Nitrobenzene <7C00 w/Kg

2-Nitrophenol <7000 ug/Ks

4-Nitrochenol <7000 ug/K§

pentachlorophenal <7000 ug/X¢

Phenanthrene <7000 uwg/K§

Phenol <7000 ug/Kg

Pyrene <7000 us/Xg

1,2,4-Trichlorobenzene <703C ug/K§

2,4,5-Trichlorophenol <7000 ug/Kg

2,L,6-Trichlorophenol <700C vg/Kg



NET Cambridge Division
ANALYTICAL REPORT
Report Date: (3/09/1993
teport To: Vepex Environmental Tech NET Joo Wo: 93.00525

Project: Envirogen Date Rec’c: 02/26/1953

Sample ID: CONTROL

JET Sample No: 72378

Analysis
Parameter Result Units Date Aralyst
TCL volatiles by GT/MS B240 §
Acetone <18000. w/Kg 03/05/1993 miw
Benzene <18000. ug/Kp
Bromodichloromethane <18000. we/Kg
Bromoform <18000. ug/Kg
Bromomethane <18000. ug/Ks
2-Butanone (MEK) <18000. ug/Kg
Carbon Disulfide <18000. ug/K9
Carbon Tetrachloride <18000. wg/Kg
Chlorobenzene <18000. ug/Kg
Chloroethane <18000. wg/Xg
2-Chloroethyivinyl ether <18000, ug/Xg
Chioroform <18000. ug/X9
Chloromethane <18000. wg/Kg
Dibromochloromethane <18000. ug/Kg
1,2-Dichlorobenzene 22000 us/Kg
1,3-Dichlorobenzene <18000. wg/Kg
1,4-Dichlorobenzene <1800C. ug/Kg
1,1-Dichloroethane <1800C. ug/Kg
1,2-Dichloroethane <18000. ug/Kg
1,1-Dichloroethene <18000. ug/Kg
trans-1,2-Dichloroethene <18000. w/Kg
1,2-Dichloropropane <18000. ug/xg
¢cis-1,3-Dichloropropene <1£00C. ug/KG
trans-1,3-Dichloropropene <18300. ug/Kp
Ethylbenzene 160000 us/Ks
2-Hexanone <1820C. ug/Kg
4-Methyl-2-pentanone (M1BK <18230C. ug/Kg
Methylene Chlorice <1820C. ug/Kg
Styrene <18020. ug/Kg
1,1,2,2-Tetracnloroezhane <4800C. ug/Kg
Tetrachloroethene 110000 ug/Kg
Toluene <1800C. ug/Kg
1,1,1-Trichioroethane <1B300. ug/X§
1,1,2-Trichioroethane <1800, ug/Kg
Trichloroethene <18000. vg/Kg
Trichiorofluoromethane <1B000. us/Kg
Vinyl Acetate <18300. ug/Kg
Vinyl Chlorice <$800C. ug/Kg
m-Xylene B83C0 *  w/ks
o-Xylene 683000 ug/Kg
g-Xylene «<18000. ' uwg/Kg

®* M anc P xylenes co-elute. The reported result is either one
comoination of the twc isomers,

, the other or a



NET Cambridge Division

ANALYTICAL REPORT

Report Dete: 03/09/1993

Report Tc: Vapex Envirormentsl Tech NET Jab Wo: 93.00525

project: Envirogen Date Rec'd: 02/26/1993

Sample 10: CONTROL

NET Semole No: 72378

Analysis

Parameter Result Units Date Analyst
TCL Acid/Base/Neutrals 8270 §
Acenaphthene <7000 wg/Kg 03/05/1993 cdl
Acenaphthylene <7000 ug/Kg
Anthracene <7000 ug/Kg
Benzo(a)Anthracene <7000 ug/kg
Berzo(e)Pyrene <7000 vg/Kg
Benzo(b)Fluoranthene <7000 ug/Kg
Benzo(g,h, i )Perylene <7000 wg/Kg
Benzo(k)fluoranthene <7000 wg/Xg
Benzoic Acid <7000 ug/Kg
Senzy! Alcohol <7000 ug/Kg
4-Bromophenyl -phenylether <7000 w/Kg
Butylbenzylphthalate 60000 ug/Kg
L-Chloro-3-Methylphenol <7000 ug/Kg
4-Chloroaniline <7000 vg/Kg
bis(2-Chloroethoxy)Methane <7000 wg/Kg
bis(2-Chloroethy! }Ether <7000 ug/Kg
bis(2-Chloroisopropyl )Ether <7000 us/Kg
2-Chloronaphthalene <7000 us/Kg
2-Chlorophencl <7000 ug/Kg
4-Chloropnenyl-phenylether . <7000 us/Kg
Chrysene <7000 ug/Kg
Di-n-Butyiphthalate 250000 ug/Kg
Di-n-Octy! Phthalate <7000 wg/Kg
Dibenz(a,h)Anthracene <7000 ug/Kg
Dibenzofuran <7000 /e
1,2-Dichlorcbenzene 20000 uG/Kg
1,3-Dichlorobenzene <7000 ug/Kg
1,4-Dichlorooenzene <7000 us/Kg
3,3'-Dichlorobenzidine <7300 us/Kg
2.4-Dichloropnenct <7050 us/Ke
Diethyiphthalate <7000 ug/Kg
Dimetnyl Phthalate 20000 vg/K¢
2,4-Dimethylphencl <7000 ug/Xg
4,6-Cinitro-2-Methyliphenot <7C00 us/Kg
2.4-Dinitropnencl <7000 ws/Kg
2.,%-Dinitrotoluene <7200 vg/Kg
2,6-Dinitrotoluene <7000 uS/K§
bis(2-Ethylhexyl)Phtralate 67C00¢C ug/Kg
Fluoranthene <7000 v /X
Fluorene <7000 w/K§
Hexach(orobenzene <7000 ug/Kg
Mexachlorobutacdiene <7000 wg/Ks
Hexachlorocyclcpentadiene <7000 ug/Xg
Hexachloroethane <700C us/Kg
Indeno(1,2,3-cc)Pyrene <700C ug/Xg
Iscphorone 128000 ug/X§

2-methylnaphthaiene 8000 ug/Kg



NET Cambridge Division

ANALYTICAL REPORT
sort Date: 03/09/1993
(eport To: Vapex Environmental Tech NET Job Mo: 93.00525
~oject: Envirogen Date Rec’d: 02/26/1993
cample 1D: CONTROL s
-1 Sample No: 72378
Analysis
Parsmeter Result Units Date Araiyst
2-hethylphenol <7000 vg/Kg
4-Methylphenol <7000 ug/Kg 03/05/1993 cd!
N-Nitroso-di-n-Propylamine <7000 vg/Kg
N-Nitrosodimethylamine <7000 ug/Kg
N-Witrosodiphenylamine <7000 ug/ks
Kaphthalene 210000 ug/Kg
2-Nitroaniline <7000 ug/Kg
I-Kitroaniline <7000 ug/Ks
L-Nitrosniline <7000 vg/Kg
Nitrobenzene <7000 ug/Kg
Z2-Nitrophenol <7000 ug/Ke
4-Nitrophenal <7000 us/Kg
Pentachlorophenol <7000 ug/Kg
Phenanthrene <7000 vg/Ks
Phenol <7000 wp/Xg
Pyrene «7D00 ug/Kg
1,2,4-Trichlorobenzene <7000 ug/Ks
2,4,5-Trichioropnenol <7000 us /7Kg

2,64,6-Trichlorophenot <7000 ug/Ks



NET Cambridge Division

ANALYTICAL REPORT
Repor: Date: 03/09/1993
Report Tc: Vapex Envirormentsl Tecn NET Job No: 93.00525
Project: Envirogen Date Rec‘d: 02/26/1993
Sample 10: KILLED
NET Semple No: 72379
Analysis
Parameter Result Units Date Analyst
TCL vVolatiles by GC/MS 8240 S
Acetone <17000. ug/Xg 03/05/1993 ntw
Benzene <17000. ug/Xg
Bromodichioromethane «17000. ug/Kp
Bromoform <17000. : ug/Kg
Bromomethane . <17000. vg/Kg
Z-Butanone (MEX) <17000. ug/K9
Carpon Disulfide <17000. vg/Kg
Carbon letrachlioride <17090. vg/Kg
Chiorobenzene <17000. ug/Kg
Chloroethane <17000. ws/Kg
2-Chioroethylviny! ether «<17000. ug/K§
Chioroform «17000. ws/Kg
Chloromethane <17000. V74 &4
Dibromochloromethane <17C0C. ws/Kg
1,2-Dichliorobenzene <17000. ug/Ks
1,3-Dichlorobenzene <1700C. ug/Ks
1,4-Dichlorobenzene <17C00. ug /K¢
1,1-Dichloroethane «1700C. vG/X§
1,2-Dichioroethane <3700C. ug/Ksg
1,1-Dichloroethene <1700C. ug/Kg
trans-1,2-Dichloroethene <«17000. ug/Ks
1,2-Dichioropropane <17300. ug/Xs
cis-1,3-Dichioropropene <17082. us/K§
trans-1,3-Dichloropropene <{700C. ug/K§
Ethylbenzene 360000 vg/Kg
2-Hexanone <17002. ug/Ke
L-Methyl-2-pentanone (MIBX 190C0 ug/K§
methylene Chiorice <170C¢C. ug/KS
Styrene <1700C. ug/Kg
1,3,2,2-Tetrachioroethane <$7C0C. ug/K§
Tetrachioroethene <17300. ws /XK
Toluene 370000 ug/Ks
1,1,1-Trichloroethane <1720C. ug/Kg
1,1,2-Trichloroethane <i17000. ug/Kg
Trichioroethene <1700C. ug/Ksg
Irichlorcfluoromethane <7000, ug/Xg
vinyl Acezaze <1700°0. us/Kg
viny! Chlcrice <{703C. us/Kg
m-Xylene 132000C v wg/Kg
o-Xylene 630000 wg/Kg
p-xylene <17000. *  ug/Kg

* u anc P xylenes co-elute, The reporiec resull is either one, the other or &
corpination of the two isomers.



NET Cambridge Division

ANALYTICAL REPORT

veport Date: C3/09/1993

.eport To: Vapex Envirormental Tech MET Job mo: 93.00525

roject: Envirogen Date Rec’d: (02725671993

Saple 10: KILLED

'£Y Sample No: 72379

Analysis

Parameter Result Units Date Analyst
TIL Acic/Base/Neutrals 8270 S
Acenaphthene <7000. ug/Kg 03/05/1993 edl
Acenspnthyl ene <7000. ue/Kg
Anthracene <7000. ug/K§
Benzo(s)Anthracene <7800. ug/Ksg
Benzo(a)Pyrene <7000. ug/Kg
Eenzo(b)Fluoranthene <«7000. ug/Kg
Benzo(g,h,i)Perylene <7000. ug/Kg
Benzo(k)Fluoranthene <700C. ug/Xg
Benzoic Acid <700C. ug/Kg
Benzyl Alcohol <7000. ug/K§
&-gromophenyl-phenylether <7000. wg/Kg
Butylbenzylphthalate 79000 ug/Ks
4-Chloro-3-Nethylpheno! <700C. ug/Xg
4-Chlorocaniline <700C. ug/Xg
bis(2-Chloroethoxy)Methane «<7000. ug/Ksg
bis(2-Chloroethyl )Ether <7000. ug/Kg
bis(2-Chloroisopropy! )Ether <7000. ug/Kg
2-Chloronapnthalene <7000. ug/Xg
2-Chlorophenot <7000. ug/Kp
4-Chloropnenyl-phenylether <7000, us/Kg
Chrysene <7C00. ug/Xg
Di-n-Butytphthalate 150000 W /Kg
Di-n-0ctyl Phthalaze 8000 ug/Kg
Dibenz(a,h)Anthracene <700C. ug/Ksg
Dibenzoturan <700C. ug/Kg
1,2-Dichlorobenzene 20000 vs/Ksg
1,3-Dicnlorabenzene <«700C. ug/kg
1,4-Dichlorobenzene <793C. ug/Kg
3,3'-Dichlorobenzicine <700C. ug/Kg
2.4-Dichlorophencl <700C. ug/Kg
Diethylphthalate <7000. us/Kg
Dimetnyl Phtnalate 40000 ug/Xg
2,6-Dimethylpnenol 30000 ug/Kg
&,6-Dinitro-2-Metnylphencl <720C. us/Kg
2,6-Dinitropnenct <700C. ug/Kg
2.4-Dinitretotucne <7QCs. ug/Ks
2,6-Cinitrotoluene <7C20. ug/Kg
bis{Z-Ethylhexyl)Phihalate 76000C ug/Kg
Fluoranthene <70CC. ug/Kg
Flucrene <70CC. ug/Xg
Hexazhlorobenzene <700C. ug /K
Hexachlorobutaciene <7000. us/Kg
Hexachlorocyclopentaciene <7005. us/Kg
Mexazhlioroethane <7000. ug/Kg
1noenc(1,2,3-cc)Pyrene <700C. ug/Kg
Isophorone 13088 us/Kg

2-Methylnaphihalene 2000 ug/Xg



NET Cambridge Division

ANALYTICAL REPORT
geport Daze:; C3/09/71993
Report To: Vapex Envirommental Tech NET Job No: 93.00525
project: Envirogen Date Rec’d: 02/26/1993
Sarple 10: KILLED
NET Samole Wo: 7379
Anatysis

Parameter ' Result Units Date Analyst

2-Methylpnenol <7000, ug/K§

4-methylpnenol <7000 ug/Kg 03/05/71993 cdl

N-Kitroso-di-n-Propylamine <700C. ug/Kg

N-Nitrosodimethylamine <7000, wg/Kg

N-Nitrosodiphenylamine <7000. ug/X§

Naphthalene 230000 ug/Kg

2-Nitroaniline <7000. ug/Kg

3-Nitroaniline <7000. ug/Xg

L-Nitroaniline <7000. ug/Kg

Nitrobenzene <7000. ug/Kg

2-Nitrophenol <7000. ug/Kg

4-Nitropnenol <7028, ug/Kg

pentachlorophenol <700C. ug/K¢

Phenanthrene <7000. ug/Kg

Phenol 20200 uws/Ksg

Pyrene <7000. ug/Kg

1,2,4-Trichlorobenzene <7000. ug/K§

2,L,S-Trichlorophenol <700GC. ue/K§

2,4,6-Trichlorophenol <700C. ug/Kg



NET Cambridge Division

QUALITY CONTROL DATA

Client: Vapex Envirormentsl Tech NET Joo No: §3.00525

Project: Envirogen Report Date: 03/09/1993
Surrogate Stancarc Percent Recovery

Abbrevisted Surrogate Standarc Names:

ss1 8§82 §s3 sS4 ssS $S6 $S7 (3] SS9 SS10 ssi §512
Bromofl 1,2-Dic  Toluene 2-Fluor Pnemol- 2,4,6-T 2-Fluor Nitrobe p-Terph

Percent Recovery

Sample ID NET ID  Matrix S51  SS2 ss3 (332 §sS $84 §S7 SS8 (31} $S10  §$831  s§Siz
NURTIENT 72377 SOIL DIL DIt piL plL DIL oIL DIL DIy DIL

CONTROL 72378 SOl oIt PIL DIL DIL DIl o DIl =338 oIl

KILLED 72379 SOIL 0IL  OIL DIl DIl DIl DIl 208 DIL DIL

Notes:

NR - This surrogate stancarc is No: Requirec. Other versions of this tes: methoc may use this surrogate stancarc.
Dil - This surrogate stancarc was Cilutec ic below getecisdie l(evels oue tc concentrations of anaiytes in this samcie.

Complete Surrogate Stancard Kames Listed by Analysis:

Pesticioe Surrocate Stancarcds:
Decach! = Decachlorobipnenyl! Dibutyl = Dibutylzhlorencaze Tetract = Tetrachlorc-m-xyiene

Volastile Surrogste Standards:
Bromofl = Bromofluorobenzene 1,2-Cichl = 1,2-Cichloroethane-ox Toluene = Toluene-d8

Drinking Water Methoc 524 1,Z-Dichl = 1,2-Dichiorobenzene-du

Semivoi{azlile Surrocsze Stencarcs:
2-Fluor (1st) = 2-Fluorobipnenyl Phenol: = Phenol-dé 2,4,61 = £,4,6Tribramoonenct
2-Fluer (2nd) = 2-Fluoropnenol Nitrope = Kitrobenzene-cS g-Terpr = p-Terpneny!

Nerbicides Surrpocate Stancard:
2,4-Dic = 2,4-Dichloropneny! scetic scic

Petroleun Wvdrocarbon Finge~nrint Surrogate Stancarc:
2-Fluor = 2-Flusrotiphenyl para-Te = para-Terphynyl




NET Cambridge Division

QUALITY CONTROL DATA
fepor: To: Vapex Envirormental Tech NET Job wo: 93.0052%
project: Envirogen Report Date ¢ C3/09/1993

method Blanx Analysis Dats

Run rUN Analyst
Test Name Result Units Batch Date Initials
TCL Volatiles by GZ/MS 8240 S ’
Bromof [uorobenzene 106 X recov. 320 0370471993 afw
1,2-Dichloroethane-cé 94 X recov, 320 037071993 [ 8%
Toluene-d8 106 X recov. 320 03/04/71993 v
Acetone <250. ug/Kg 320 03/04/1993 i
Benzene <250. ug/Kg 320 03/0471993 tu
8romodichloromethane <«25C. ug/Kg 320 03/04/1993 wfw
Bromofarm <250, ug/kg 320 0370471993 mtw
Bromomethane <250, ug/Kg 320 03/04/71993 nty
2-Butanone (MEX) «250. ug/Kg 320 03/04/1993 ofw
Carbon Disulfice «25C. ug/Kg 320 0370471993 tw
Carbon Tetrachloride <250, vg/Kg 320 C3/04/1993 mfw
Chiorobenzene <250, u/Kg 320 03/04/1993 mfw v
Chloroethane <250, ug/Xg 320 03/04/1993 nfw
2-Chloroethylvinyl ether <250, ug/Kg 320 03/0471993 mw
Chloroform <250, us/Kg 320 03/04/1993 wfw
Chioromethane <25C. ug/Kg 320 03/04/1993 niw
0ibromoch(oromethane <25C. ug/K§ 320 03/04/71993 nfw
1,2-Dichlorobenzene <250, us/Kp 320 03/04/1993 mfw
1,3-Dichlorcbenzene <25C. us/Kg 320 0370471993 mfw
1,4-Dichlorobenzene <25C. ug/Kg 320 03/04/1993 wwe
1,1-Dichloroethane <250. us/Kg 320 03/04/1953 ntw
1,2-Dichloroethane <250. ve/Kg 120 03/0%/1993 nfu
1,1-Dichloroethene <250, ug/Kg 320 03/04/1993 nfu
trans-1,2-Dichloroethene <250. vg/Xg 320 0370471993 wrfw
1,2-Dichloropropane <250. vg/Ks 120 0370471993 nfw
cis-1,3-Dichloropropene <25C. ug/Kg 320 03/04/1993 miw
trans-1,3-Dichloropropene <250, ug/KS 320 03/0%/1993 néw
Ethyibenzene <25¢. ug/Kg 320 C3/04/1993 niw
2-hexanone <25C, V.74 < 320 03/04/1993 [ 4]
4-Methyl-2-pentanone (M]EK <25¢. ue/X§ 320 03/04/1953 niw
Methylene Chloride <25C. ug/Kg 120 03/04/1993 miw
Styrene <250. ug/Kg 320 C3/04 /1993 wiw
1.1,2,2-Tezrachloroethane <2SC. ug/K§ 320 03/0471993 mfw
Tetrachloroetnene <25C. ug/Kg 320 03/0< /1953 Btw
Toluene <25C. ug/Kg 320 0370471993 nfw
1,1,1-Trichloroethane «25C. us/K§ 320 0370471993 nwtw
1,1,2-Trichloroethane <250, ug/Ks 320 0370471993 [ 2Y]
Trichloroethene <25C. ug/Kg 320 C3/0471993 ntw
Trichlorefluoromethane «250. ug/Kg 320 03/04/1993 nfw
Vinyl Acetste <250, ug/Ky 320 0370471963 otw
vinyl Chiorice <25C. ug/X§ 320 C3/04/71993 v
m-Xylene <252, ug/Kg 320 C3/0471993 iv
o-Xylene <25C. ug/Kg 320 0370471953 efu .

p-Xylene <50, ue/Kg 320 03/0+/19%3 ntw



NET Cambridge Division

QUALITY CONTROL DATA
Report Tc: Vapex Envirormental Tech NET Job No: §3.00525
project: Envirogen Report Dete : 03/09/1993

Method Blank Analysis Date

RN RUN Analyst
Test Name , Result units Batch Date initisls
TCL Acid/Base/Neutrals 8270 S
2-Fluorophenol 88 % recov. 186 0370571993 ed!
phenol -5 92 % recov. 186 03/05/1993 edl
2,4,6-Tribromopnencl 98 % recov. 186 03/05/1993 edl
2-Fluorobipheny! 98 2 recov. 186 C3/C5/1993 cdl
Nitrobenzene-d15 94 X recov. 186 0370571993 cdl
p-Terphenyl-dié 167 % recov. 186 03/05/71993 cgl
Acenaphthene <40 ug/keg 186 03/05/1993 cdl
Acenapnthylene <40 ug/Kg 186 0370571993 egl
Anthracene <40 ug/Kg 186 0370571993 ecl
Benzo(a)Anthracene <40 ug/Kg 184 03705/19¢3 edl
Benzo(a)Pyrene <0 ug/Kg 186 03/05/1993 esl
Benzo(b)Fluoranthene <0 us/Kg 186 03/05/1993 cal
Benzo(g,h, i)Perylene <0 ug/Kg 186 03/05/1993 col
Benzo(k)fluoranthene <40 us/KS 186 0370571993 2-1
4-Bromophenyl -phenylether <40 ug/Kg 186 0370571993 cdl
Butylbenzylphthalate <40 vs /K9 186 0370571993 cdl
4-Chloro-3-Methyiphenol <40 ws/Kg 186 03/05/1993 cdl
bis(2-Chloroethoxy)Methane <40 us/Kg 186 03/05/1993 !
bis(2-Chloroethyl)Ether <40 ws/Xg 186 03/C05/1993 edl
bis(2-Chleoroisopropyl)Ether <0 ug/Ke 184 03/05/71993 edl
2-Chloronaphthalene <40 ug/Kg 186 0370571993 cdt
2-Chlorophencl <40 ug/Kg 188 0370571993 ccl
4-Chlorophenyl-pnenylether <40 ug/K§ 188 03/05/1993 (3-8
Chrysene <40 vg/Kg 188 03/05/1993 edl
pi-n-Butylphthalate 1060 wg/Kg 188 0370571993 cdl
pi-n-Octyl Phthalete <0 vg/K¢g 186 03/05/1993 [ -1
pibenz(a,h)Anthracene <0 us/K§ 186 £3/05/71993 ccl
1,2-Dichlorobenzene <0 ug/Xg 186 03/05/1953 cd!
1,3-Dichlorobenzene <& us/K§ 188 03/05/19%3 ccl
1,4-Dichlorobenzene <40 vs/Kg 186 03/C5/1993 cdl
3,3'-Dichloroben:idine <20 wg/XKg 1846 3/05/19%3 3-H
2,4-Dichloropheno! <%0 ug/Kg 188 0370571953 cel
Diethylphthalate <40 ug/Kg 186 0370571963 (313
Dimethyl Phthalste <0 us/Kg 186 0370571993 ect
2,4-Dimethy!phencl <40 ug/Kg 186 0370571993 cct
4,6-Dinitro-2-Methylpnenol <« us/Kg 184 €3/05/71993 ccl
2.4-Dinitrophencl <& ug/Kg 1846 03/05/1993 edl
2,4-Dinitrotoluene <0 ug/Xg 186 0370571993 edl
2,6-Dinitrotoluene <40 ug/Kg 188 03/05/19%3 ccl
bis(2-Ethylhexyl)Phthalate <0 UG /Kg 186 03/C5/71993 cd!l
Fluoranthene <40 ue/Ke 186 03/05/1993 ccl
Fluorene <0 ug/Kg 186 03/05/1993 cdl
Hexachlorobenzene <40 ws/Kg 186 03/05/71993 edt -
Hexachlorobutaciene <40 us/Kg 188 03/C5/1993 czl
Hexachlorocyclopentadiene <40 ug/Kg 188 03/05/1993 cdl
Kexachloroethane <0 3/K¢ 186 03/05/19%3 edl
Indeno(1,2,3-cc)Pyrene <40 ug/Kg 1846 03/05/1993 edl
1sophorone <L ug/Kg 186 0370571993 ccl
N-Nitroso-di-n-Propylamine <40 us/Kg 186 03/C5/71993 ccl

N-Kitrosocdimetnylamine <40 ug/Kg 186 0370571993 cdl



NET Cambridge Division
QUALITY CONTROL DATA

Report To: vapex £nvirormental Tech XET Job Nc: 93.00525

Project: Envirogen Report Date : 03/09/1993

method Blank Analysis Dats

Run Run Anslyst

Test Name Resul2 units Batch Date Initiatls
N-Nitrosodiphenylamine <40 ws/Kg 186 0370571993 cdt
Naphthalene <40 ug/Xg 188 0370571993 cdl
Nitrobenzene <0 /Ky 184 0370571993 edl
2-Nitrophenol <0 w/Kg 186 03/05/71993 edl
4-Nitrophenol 0 w/Ke 1846 0370571993 edl
Pentachlorophenol <0 ug/Kp 184 0370571993 edl
Phenanthrene <%0 ws/Kg 186 03/05/1993 cdl
Phenol <D wg/Kg 186 0370571993 cdl
Pyrene <0 w/ke 186 0370571993 213
1,2,4-Trichlorobenzene <40 wg/Kg 186 03/05/1993 cdl

2,4,6-Trichlorophencl <40 vg /X 188 03/0571993 cdl



NET Cambridge Division
QUALITY CONTROL DAT

Report To: VapeX Envirormental lech NET Job Nc: §3.00525

project: Envirogen Report Date: 03/08/1993

Matrix Spike/Matrix Spike puplicate Results

Spike Samle S ns X nso nso X
Compoud Amount Result units Result Recovery Result Recovery RPD
oL Acid/Base/Neutrals 8270 S
Acenaphthene 50 <400, /K 5¢ 118.00 5@ 118.00 €.00
Acenapnthylene 0.0 <L00. us/K§ 0.00 0 c.00 o]
Anthracene 0.0 <.00. ug/K§ c.00 4 0.00 0 0
Benzo(a)Anthracene 0.0 «0C. ug/Kg ¢.00 0 0.00 c 0
genzo(a)Pyrene c.0 <400. | ug/Xe 0.00 0 0.00 0 0
genzo(b)Fluoranthene 0.0 <400, ug/Ks 0.00 0 0.00 0 c
Benzo(g,h,i)Perylene 0.0 <00. wg/Xg 0.00 0 c.00 0 0
Benzo(k)Ff luoranthene 0.0 <400. ug/Ks 0.00 0 0.00 c 9
genzoic Acid 0.0 <400, vg/Kg 0.00 1] 0.00 o 0
genzyl Alcohol 0.0 <400, ug/Ks 0.00 4] 0.00 0 0
& -Bromophenyl -phenyiether 0.0 <&00. ug/Kg 0.00 o] 0.00 ¢} 0
Butylbenzylp\thalnte 0.0 9900 ug/KS 0.00 o 0.00 c C
4-Chloro-3-Methylpnenol e <.00. ug/Kg 71 94.70 80 106.70  11.8C
L-Chlorocaniline 0.0 <400. us/K§ 0.00 c 0.00 c ¢
bis(Z-Chloroethoxy)neth.ne c.C <L0C. w/Kg 0.00 o] 0.00 [} [
bis(2-Chloroethyl)Ether c.C <40C. ug/K§ 0.00 c 0.00 ¢ [§
bis(Z-Chloroisopropyl)Ether c.0 <L0C. ug/KS 0.00 0 0.00 0 c
2-Chloronaphthalene 0.0 <40C. [v-74 ¢4 0.00 0 c.00 ¢ 0
2-Chiorophenct s «3C. wg/Kg 72 ©6.00 73 ¢7.30 1.38
L-chlorowenyl-pﬁenylether ¢.0 <400. ug/X§ 0.00 0 0.00 c [+
Chrysene c.0 <L0C. ug/KS c.00 0 c.00 c c
pi-n-Butylphthalate 0.0 8800 ug/Xe 0.00 0 .00 o} [
Di-n-Octyl Phthalate 0.0 LoC ug /K¢ 0.00 o] £.00 [ c
Dibenz(a,h)Anthracene 0.0 <LCO. ug/Kg 0.00 0 ©.00 0 o
pibenzofuran 0.0 «0C. ug/Xs§ c.Co 0 Cc.C0 c c
7,2-Dichlorobenzene c.0 <0C. us/X§ c.0¢ ¢} c.oc C c
1,3-Dichlorobenzent ¢.0 «L00. ug/KS c.CO C 0.0C ¢} t
1,4-Dichiorobenzene 5 <« 0C. ug/Ks 50 100.00 &8 $6.00 4.CC
3,3'-Dichlorobenzidine c.0 <400, ug/Xg ¢.oc c c.00 [} [+
2,4-Dichlorophenct c.0 <02, ug/KS§ ¢.0C 0 0.CC C 9
Diethylpnthalate c.0 600 ug/X¢ G.0C 0 0.0C C o
Dimethyl Phthatate c.0 «20 ug/Xg 0.0C 0 £.C0 o "
Z,Q-Dimethylp"\enol c.0 «00. uG/KS 0.00 ] 6.00 C o
L,é-Dinitrc-Z-Hethylp\eml 0.0 <&0C. ug/Kg C.00 c c.00 C C
2.4-Dinitreshenol 0.0 <400, ug/K§ £.00 0 c.0C 0 C
2,4-Dinitrotoluene H <200 ug/Ke k%3 62.00 3& 76.0C 1.0
2,6-Dinitrotoluene c.0 <00, ug/X§ c.00 ] c.00 C [
pis(2-Ethylhexyl)Pnthalate c.0 <000 uG/K§ 0.00 0 c.0C C C
fluoranthene c.C <00, us/KS c.00 t .00 [ o
fiuorene c.C <.CC, ug/Xs c.oC 0 c.00 C c
nexachlorobenzene c.0 <iCC ue/Ks 0.0C ¢} c£.cc C C
Hexachlorobutacient c.0 fols] ug/Kg c.GC [0} ¢.00 - c c

NOTE: Data reportes for spiked satcies were aralyzed in the same batch, wut may not necessarily
be trhat of your samole.



NET Cambridge Division
QUALITY CONTROL DATA

Report To: Vapex Envirormental Tech NET Job we: 93.00525

project: Envirogen Report Date: C3/09/1993

mgtrix Spike/Matrix Spike Dublicate Results

Spike Sample ns us 2 nso %SO X
£ ompound Amoun? Result Units Result Recovery Result? Recovery RPC
Nexachiorocyclopentadiene c.C <400. ug/Kg 0.00 o] c.00 0 0
Mexach{oroethane 0.C <400, vg/Xg 0.00 0 .00 0 o]
Indeno(1,2,3-cc)Pyrene c.0 <400, ug/Kg 0.00 0 c.00 0 0
Isoohorone 0.0 $400 w/Ks 0.00 0 0.00 0 o
2-Methylnaphthalene c.0 500 w/Kg 0.00 0 0.00 ¢ o
2-Methyl phenol 0.0 <400, ug/K§ €.00 0 0.00 0 c
4-Kethylphenol 0.0 <L0C. ug/Kg 0.00 0 0.00 C 0
K-Nitroso-di-n-Propylamine S0 <400. ug/Kg 59 118.00 &1 122.00 .30
N-Nitrosodimethylamine 0.0 <400. ug/Kg 0.00 0 0.00 o] o}
W-Nitrosocdiphenylamine 0.0 <400, ug/Kg 0.00 0 c.00 0 c
Napnthalene 0.0 600 vg/Kg 0.00 0 c.00 0 0
2-Nitroaniline 0.0 <400. ug/Kg 0.00 0 0.00 0 0
3-Nitroaniline 0.0 <400, ug/Kg 0.00 ¢} 0.00 0 0
L-Nitroaniline 0.0 <400, ug/Kg 0.00 4] 0.00 0 0
Nitrobenzene c.0 <400. VUg/Kg c.00 0 0.00 0 0
2-Nitrophenol 6.0 <400, ug/Kg 0.00 0 0.00 0 c
L-Kitropheno!l 75 <L0C, wg/Kg 33 &4 .00 L9 ¢5.30 3%.00
Pentachiorophenot 28000 5400 ug/Kg 28600 82.90 68000 223.60  91.7C
Phenanthrene 6.0 <400, ug/Kg 0.00 v} 0.00 0 c
Phenol ra] <0C. ug/Kg Ia! 94.70 n $3.30 1.5C
Pyrene S0 <400 us/Kg 55 110.00 57 116.06  3.88
1,2,4-Trichlorobenzene 50 <A 0C, us/Kg 62 1264.00 &5 13¢.0C  4.7C
2,6,5-Trichiorophencl 0.0 <400, vg/Kg c.00 o] 0.00 ¢ 4
2,4,6-Trichlorophenot 0.0 <40C. vg/Kg C.00 0 0.00 0 ¢

NOTE: Date reportec for spiked samoles were anslyzec in the same balch, but mey not nmecessarily
be that cf your satple.



ey

NAINONAC
*HAIN OF FUSTODY RECORD NE ENVIRONMENTAL
— e » TESTING, INC.

E \;"rufjr'\ Pl o, VO— ~
Qualer L-’ J J O /,.«.,/t noev: l|< ’\’J , Cambyridge Divislon, 12 Oak Park, Bedlord, MA 01730

V936 7399 YA

W 1o

HONE (_CGo\{ ). -

AMPLED BY o ANALYSES
.- C—/:Flon. D- .C_l\ul‘\(\ frite \/&M_ D C,p -

it tymry speatee

GAMPLE PRESERVATIVE

SAMPLE LOCATICN MATAIX |

"”ll

__COMMENTS

Natreay_leZe |\ P~ x|t Ja"', Nore_ || X|__ i i

COnV‘:)’ R 7/75 I S 45‘5 R ‘ '5--:‘ Nope | X N -
O/ CP SN 7 [N (U 1 Y W[_| LSt | Nene | X o | = = —{— )
Natoent Pacl V. o T JJ'I MNone_ | X || _|- N .
lomteol__ 2l | o e o é‘#!,'-, Noye XL b e
olled sl | R NSy | Neae [ X4 {2 L )

llel nuu-slwd by T ()tla / Yune l!nr ewerd by Nelinequnshed by ()Me/ hme nrcewcd hy

i
B N 7 ek EE R FUN iy (F 3 (R \\\mm() Nl

flelininshed by ();m / ||n|e fNecewved by Helunpushed hy Date J lame erewed lor Labioratory by

T Nemaris.

tethod of ginbmtr‘nlv o

Ov\_fn, ]l W Urs ) . I I, ' - FPPERICTTS VPO

PT 1 - ONIGINAL PT 2 HET Prnject Menager--Yellow T 3-Customer Copy-- Pink

HUAN




